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The ſeventh CONFERENCE. 


Matho and Philon reſume the Diſcourſe con- 
cerning the Planetary Syſtem. Of the com- 
pound Motion of the Satellites round their 
Primary Planets, and with their Primaries 
round the Sun. A Body, that it may re- 
volve about a Center, (which Center itſelf 
revolves about another Center) muſt indefi- 
nently be urged by four different Forces; 
tuo with reſpett to each Center, That 
each of theſe Forces is conſtantly impreſſed 
(or at leaſt ſucceſſively renewed) by an im- 


material Power, and not owing to one ori- 


Final Impulſe. Of that Limit between the 


Sun and any Primary Planet, where their 
attractive Forces are equal, That any 
Secondary Planet muſt revolve within that 
Limit : or, the Orbit of the Secondary 
muſt lie between that Limit and its Pri- 
mary, | Page 1,2. 
| A 2 The 


vue en th Seedndars 


? 


2 


The CONTENTS. 


7 : _ 
wb a 4 A, 


— "Pha Eighth CONFERENCE. 


Planets might not have revolued ſeparately 
about the Sun, as the immediate Center of 
their \Mation ? Tf the” Diftance of the Sa- 
tellites from their Primaries had been 


. greater. of \leſs, what muſt the Conſequences 
bave been? That there may 
in the: Solar Syſtem than are diſcoverable 
by ut. In what Proportion the centripe- 
ru Force is increaſed or diminiſhed, as the 


be more Bodies 


Planet is nearer to, or more remote from, 
- the Sun; From what Cauſes the centrifu- 


& - + 


gal Force becomes greater or leſs. It ts 
» ſhewn neceſſary, by bringing the centripe- 
tal and centrifugal Forces to an Equili- 


rium, that - the Cubes of the Diftances of 


the Planets from the Sun muſt be as the 
: Squares of their Periodical Times, And 


.. contrarily,'as this Proportion holds in fact. 
. from thence it is ſhewn, that the centri- 
*  fugal, and therefore the centripetal, Force 
mißt be inverſely as the Squares of the 
* Planets Diſtances from the Sun. p. 65, 66. 
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re wn CONFERENCE. 


What muſt have 7 = the Conſequences if the 
Moon had moved in a Plane, croſſing the 
Eclipticł, ar Plane of the . Earth's Or- 
bit, at right. Angles. That our Earth 
. #5 @ Moon to its own Satellite, appearing 
fo ber near 16 Times larger than the 
Sun himſelf, and thereby throwing on ber 
a vaſt Gleam of Light. Jupiter appears 
to the innermoſt of his Satellites 1600 
Times larger than the Sun does to us ; | 
and Saturn more than a 1000 Times 
larger to his neareſt Satellites: They muſt 
therefore throw a prodigious Splendor on 
 * their own Moons. That the Planets both 
Primary and Secondary are thus careful- 
by illuminated, ſhews they are not empty 
Seats ; but defigned for Habitation : For 
Light, in the Nature of Things, anſwers 
to Eyes, A feilful Artiſt could not de- 
fign that which is more noble for the Uſe 
of what is of an inferior Nature. The 
zohole material Univerſe was therefore 
made for the Sake of Rational Beings. 
| That our Sun at the Diftance of Sirius or 


Arcturus 


7 * oon 1 5 NN * 
Arcturus would appe zar but like one of the 
fixed Stars, and the te lar Planets be quite 
- abſorbed by the immenſe intervening Space. 
be great, centrifugal Force | on the larger 

. Planets a Relief to their Inhabitants, as 

©. ſiſpendin ing a confiderable Part of their 

Weight on thoſe vaſt Bodies,” The Denic 
1 the great Bodies 'wiſeh' contrived in 
being leſs than i in ſmaller Bodies, upon this 
Account. An eaſy May to calculate their 
Years tres LE Matter and 2 es. 


* The Tenth CONFERENCE 


* 


As "the Weight of Bodies on the lefſer Planets 
is but ſmall, their Rotation on their Axes 
. 4s flow, and their centrifugal Force but 
weak. Heat and Light are diſpenſed 
rather according to the Surface, than the 
Quantity of Matter in the luminous Body; 
bence the Sun is but of a moderate Denfi- 
ty. © That the outermoſt and innermoſt of 
the Planets are not uninhabitable by Rea- 
ſen of the Extremities of Heat or Cold. 
| \ Heat is not always i in Proportion to our 
Vicinity to the Sun: Cold reguires a po- 
2 pin "Cauſe, or ſemethi ng more than the 


9 mere 


20 une 1 


a Abſence e Heut. We Bithahitie 
1 both may be 2 by the Conſtitution 
f an Atmoſphere. | That . all the Planets 
Ay are ſurrounded with Atmoſpberes.” Te 
» phyſical Explication how Bodits may „ 
7 On elliptical Orbits about an attracti "g 


Bod, Placed either in the Center of the 

© \Ellipfs,or-in one of its Foc according 

as the Law of Attraction is ſuppoſed di fa 
A Feen. Weſe tuo Caſes compared between 
+ "themſebves, and the Tranſitions from the 


one to the other ſbeum natural and eaſy. 
15. Proportion between the Squares of the 


+ \ 'þeriodical Times and Cubes of the middle 
Diſtances, fill obſerved when Bodies re- 
volve in Ellipſes. The Comets revolve. by 
the ſame Laws, and obſerve the ſame Pro- 
portions as the Planets. Of tbe In- 
mortality of the Soul, That the Soul ts 
not aſſiſted to think and perceive by Organs 
of a dead Subſtance ; but is by theſe con- 
| fined and limited to a particular Manner 
of Action and Perception. Whether the 
Deity could cut off rational Beings, for 
whoſe ſake the material World was created, 
the" Frame itſelf till remaining. The 
Defire of Exiſtence the Foundation of all 
our other Defires, and the Source of all 
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great andvirtuous Ain. A bappy Eu- 
Mence the only Objetd.of Dejire in the Na- 
Pure of "Things. Utter Extinttion. 0 Ob- 
Defire.”. The of: the 
 Atheift. We Miftate of thiſe.*apho' ſepa- 
Tate Virtue" from 4 Love ts. virſefves, 
Arbeiſts could not tive together in Sdciety 
on their own Principles. Te. falſe teaſon- 
ing in Me. Bayle's\ Apology for the Atheiſts. 
The Arhojjts® Account 'of "the Rife- of. Re- 
im. we Wonders in the Guaterial 
"Creation  defigned 10 inftrul#: Brings. 4 
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A DIALOGUE, Ge. 
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Seu CONFERENCE. 


Matho and Philon reſume the Diſcourſe un- 
cerning the Planetary Syſtem. Of the com- 
Pound motion of the Satellites round their 
Primary Planets, and with their Primaries 
round the Sun. A Body, that it may re- 
wolve about a Center, (which Center itſelf 
* , revolves. about another Center) muſt indefi- 
nently be urged by four different Forces; two 
with reſpect to each Center, That each of 
theſe Forces is conſtantly impreſſed (or at 
leaft ſucceſſively renewed) by an immaterial 
Power, and not owing. to one original im- 
pulſe. Of that Limit between the Sun and 
any Primary Planet, where their attractive 
. B Forces 


* 
2 
„ 


N 
— 


MATH O: or, The 
Forces are equal. - That any Secondary 
Planet muſt revokve within that Limit: or, 


the Orbit of the Secondary muſt lye between 
that * and its Primary. 


4E. PHILON,. 


 XCllL M. 1 AM come back to you, Phi- 
len, full of a grateful Senſe of 
your Favours; ; for 1 reckon it a 3 


that I addreſſed my {elf firſt to you. 


P. What ſort of an Introduction is this; or 
why do you reckon that ſuch a Happineſs? 


. Becauſe now think I underſtand ſome 


things of no ſmall Conſequence, which before 
I knew nothing of. 


P. How much of this do you owe to ef 5 
The whole certainly. 

P. Your Reckoning ſeems to be wrong. 

M. How comes it to paſs then that I now 
underſtand what rn I was quite igno- 
rant of? 

P. When one has to deal with a Perſon of 
good natural Senſe, Maths, the whole Secret 
of Teaching confiſts in putting proper Queſti- 
ons to him. It often happens, that by our 
ſeeming to doubt of plain things, we provoke 
him to defend the Truth he knows, and to 
ä the Con — of it, which for- 


merly 


5 


2 or bor i Puerilis: - 4* 


merly he did not attend to: This is all W 
poor Service I have done you. WY 

M. We are more effectually inſtructed, 1 
believe, by ſuch pretended Doubting, than by 
direct and ready anſwers; as this Method inte- 
reſts us more in the Enquiry. 

P. But it is not every one, I can aſſure you; 
who is capable of being inſtructed in this 
manner. 

M. And yet I have heard, ſacs of the 
ancient Philoſophers were of Opinion, that any 
Perſon might be inſtructed, by putting Queſti- 
ons to him in a natural and dependent Order. 

P. Yes; thoſe Philoſophers, who ſuppoſ- f 
ed that all the Knowledge we acquire here, 
is only Reminiſcence of what we underſtood 1 in 

a former State: If ſo, ſome of us did not, it 
ſeems, underſtand much then, and remem- 
ber leſs now. 

M. Nay, Philon, to leave joking, if I mig be 
diſpute the Point with you, I think I could 
Pts this to be true on your own Principles, - 

P. On my Principles? 

M. Yes: For ſince you allow that we are 
purely paſſive in perceiving the Agreement or 
Difference of our Ideas, after they are cateful- 
ly formed, and clearly ſeen; it will follow 
that any one muſt neceſſarily ſee the Truth, 
provided his Teacher, by propet and ck 

B 2 Qeſtions, 


i THO: or, The 


k Queſtions, can excite in his Mind juſt Ideas i 


8 of the Point in Agitation between them. 


P. Is this the Subject, which, When we. 
parted, you ſaid we were e to talk upon in our 
next Conference? © 
NM. I deſiſt then: But remember, you have 
the better of me in this Argument, not by 

your Reaſons, but by your Authority. — Now 
to come to. the Particulars concerning which 
1 wanted to be informed: You ſaid, in de- 
ſcribing the Bodies in our ſolar Syſtem, that 
the Moon rolled twelve or thirteen times about 
the Earth, while that was carried round the 
Sun in its annual Courſe. This Motion of 
the Secondary Planets round their Primaries I 
do not well underſtand: I cannot conceive 
how the Moor ſhould be carried along with 
the Earth, and roll about it at the ſame time. 
Beſides, I would know why the Moon reyolves 
about the Earth at all; and not rather about 
the Sun ſeparately, as a Primary Planet. 
What Reaſon can be aſſigned, why Fupit ters 
four Moons, or Saturn's five, do not imme- 
diately direct their Courſe about the Sun „the 
common Center of the whole Syſtem; inſtead 
of regarding thoſe other Planets as the Cen- 
ters of their Motions? 
P. You know, as Satellites, or Guards, 


they muſt be obliged to a conſtant perſonal 
Attendance, M. Pray, 


-Coſmotheoria: Puerilis. 
M. Prey, Philon; leave off ;jeſting; when Gg 


promiſed likewiſe to ſne me how the pow- 


erful Aion of the Sun, through the whole 
Syſtem, does not diſturb the Motions of unn 


leſſer. Syſtems. 


PH. Pardon me, Matho; I was: cial lo 1 | 
aden to make ſuch a Promiſe. I did not 


refuſe to diſcourſe with you on any Subject 
you ſhould propoſe; becauſe you ſaid, while 
we conyerſed familiarly, and without Reſerve, 


many things offered: to us, which otherwiſe: - 


would not have occurred: But I dare not pre- 
tend to give you Satisfaction in thoſe things. 
The compound. Motion of the Secondary Pla- 
nets is one of the moſt intricate Points I know, 
and hardeſt to be conceived: Nor are the 
other Things you mention n but rather 
more difficult. 

M. I am aware of the Difficulty of the 
firſt Particular: But ate whets m — 
the more. 

P. To give you what Afliſtance: I can 
then: With reſpect to the Motion of the 
Secondary Planets round their Primaries, you 
ſaw before, or rather found out from Argu- 
ments of your own, That the celeſtial Bo- 
dies have their globular Figure from the mu- 


l Attraction between all their Parts; and. 


4 B 3 that 


VYV 


2 


Conferences 


we come to ſpeak of ſerious Matters. e ö 


MATH 0: or, The 


den that this Attraction does not ceaſe at "their 


3 Surfaces, but prevails through a certain ſphe- 


rical Space round them, according to the 
Quantity of Matter each of them contains. 
Hence comes the Relative upward and down» 
ward belonging to every particular Planet in 
our | Syſtem; from which Relation this At- 

traction is called Gravitation; for Gravitation 
_ only a relative Term. And from this par- 
ticular Attraction it is, that the Satellites roll 
round their Primary Planets, the ſame Way, 
and by the fame Laws, as the Primary Pla- 
nets do round the Sun: Therefore where there 
are more Satellites than one, the Squares of 
their periodical Times, about the great Planet, 
are as the Cubes of their Diſtantes from it; 
juſt as it is with reſpect to the Times of the 
Primary. Planets about the dun, _ _ . 


\ Rat from _ 
0 4703 47 | I 1 * 


* 41 


XCIII. 1. This 1 a and Tee 
plainly enough that their circular Motion muſt 
be cauſed by a gravitating and projectile Force 
conſtantly acting upon them: This holds uni- 
verſally in all Bodies revolving about a center 
in free Spaces, But then, how do you com- 
bine with this Motion, that other, whereby 
they are catried along with their Primaries 
Ong the Sun f Or is "ow Attraction of their. 


Primaries 


-Coſmotheorid Puerilis: 


along through their own larger Orbits, . 
r iel 
P. By no means. But to help your hos 
gination in this Af, ſuppoſe at firſt that the 
Sum is quite abſent, and that the Primary 
remains as er ee central * . 
whe Gus. 
. What then? n 
P. In this Caſe, the eig Sd e 
jecils Forces being impreſſed on the gere | 
you ſee it muſt revolve about its Primary 


{now tanding fill juſt as the Primary is ſelf 


revolved about the Sun before. 
M. The ſame way indeed; for therd is no- 5 
Difference between the two Caſes. - e 

P. Imagine then that the Primary is im- 


pelled ſtraight forward, — with its Sa- 
Fellite ; a Force being impreſſed on both by - 
fome ſkilful and 279 Hand, always in paral- 
lel Directions; while in the mean time the 
two former Forces (namely, the gravitating 
and projetile) act conſtantly on the Satellite, 
us before this laſt Force was: impreſſed : And 
conſider then what will be the Reſult, |. 
M. The Satellite is now urged by three 
Forces: ' This laſt carries it forward in a pa- 
rallel Direction with its Primary; and by the 
os *¹ it muſt Rill roll round its Primary, I 


B 4 ſup- 


Primaries ſtrong enough to carry them an. —. 


MATH O: or, The 


3 ſuppoſe, as if neither that nor itſelf were 
ſimpelled forward. But there is ſomething 


here which I do not fully conceive. 
P. Leave particular Niceties till another 
time, and endeavour at firſt only to get a g0- 
neral Notion of the Caſe. In the main it is 
as you ſay : For we may be ſure that no one 

of the three Forces impreſſed can. be without 
its Effect, more than if they had been im- 
preſſed ſeparately om three different Bodies. 

Nou keeping theſe things in your Mind, 
imagine the Sun to be brought back to his 
Place again; and then nnn will 
enſue. | .notzd ng od nod 1231 

on M. The Sun being replaced, ien 
towards him muſt. begin to act on both the 
Primary and Secundary; and the excutſory 
or ptoectile Force (by which, to wit, both 
werte impelled ftraight forward in parallel Di- 
rtectipns) was impreſſed on both before. Whence, 
ſince they are; by Suppoſition, at a due Di- 
ſtance from the Sun; ſo that neither his At- 
traction nor their excurſory Tendency can o- 

vercome the one the other; they muſt begin, 
1 think, to roll round him; while in the In- 
terim the Satellite continues to perform its leſ- 
ſer Rotations about its Primaty, as before. 

P. Vou trace out the Conſequences very 
EO and from this you. will l be able to 


[ | form 


1 


Coſmatheorta" Puerilis.r 
form a Notion, how ſuch a complex Motion conn 
of the Satellite is effected. 8 PP - 
M. 1,conceive. it indeed in ſome W - 
But as there are four different Forces con- 
ſtantly impreſſed here on the Satellite; thoug h 
I eafily apprehend how it ſhould be ateradted 
to two different Centers; yet I can hardly re- 
concile in my own Mind the two. different 
projectile. Forces impreſſed on it; one with 
reſpect to its revolving about its own Primary, 
and the other with reſpect to its revolving, 
along with that about the Sun; which muſt 
ſo. often interfere and oppoſe. each other. Pray 
might we not ſuppoſe that the larger Planet, 
while it moves on its on Orbit, attract the 
Satellite or leſſer Planet, ſo ſtrongly, as to car- 
ry ĩt along en * Aer Foree impreſſed 
"ov it? 10 
*. — means, 1 ſay: We 2 not 
make Suppoſitions contrary to the Reality of 
Things. If we take our Eartb and Moon as 
an Example, we ſhall find that Suppoſition in- 
conſiſtent with the Nature of the Moon's com- 
pound Motion: Nor is there any way of get- 
ing free from the conſtant Impreſſion of theſe 
four different Forces (and therefore of the 
two en , e F 1 e ber 
| * once. f ; 


* 112 


e M. Then I ſee the Truth of what you 
Dai That the compound 


MATH: or, The 


Motion of the Sa- 
tellites is harder to be conbeived than any 
thing 1 have hitherto met with. But how — 
this conſtant Impreſſion of two different pro- 
n Forces appear from the Exarapte of the 
F. We obſerved before, if the Diſtance 
of the Earth froth the Sun be 2 1000 of its 
own Semi- diarnetets, its Motion in its annual 
Orbit u(t be at the rate of To00 Miles in a 
Minbte: And it is certain that the attractive 
Force of the Earth upon the Moon could on- 
ly draw her 2 little more than 16 Feet in a 
Minute.” "Now when the Moon is in her laſt 
quarter, that is, direly behind the Earth in 
ts amd Orbit, "he is not left Behind the 
Earth, but moves with equal Velocity, or af- 
ter the rate of 1006 Miles in a Minnte; and 
yet could only move in the ſame Direction ſo 
ſmall Spare as 16 Feet W Force 
of her Primary Planet. 
M. This is an enormous Difference! 
P. It is indeed; and though we ſhould 
ſuppoſe the Diſtance of the Earth from the 
Suh lels, and therefore its Velocity leſs; the 
Diffetence would ſtill be enormous. In 
advancing from this Point of her Orbit to her 
Conjunction with the Sun, ſhe is there as far 
for- 


Coſmnotheoria Puerilit. AC 
forward with reſpe@ to the annual Courſe of cn, 
the Earth, as the Earth itſelf is. 
M. 1 underſtand; for ſbe is no got be- 
tween the Earth and the Sun, © © 
P. Therefore in about ſeven Days Time, 
beſides moving at the rate of 1000- Miles eve- 
ry Minute, ſhe hath gained upon the Earth 
nearly 240w00 Miles, or the whole n. 
diameter of het own. Orbit, Saite Bt 
Ait s ſo e. © 
D. But this l he — 
jedtile Force; in her on Orbit, to wit: For 
the Attraction of the Earth could not have 
drought her ſo far forward. This Attraction 
(as has been ſaid) could only have drawn ber 
16 Feet in any Minute, and that toward the 
Center of the Earth : Whereas here (conſider- 
ing her Motion as parallel to the Earth's) ſhe 
hath moved about 22 Miles in a Minute, over 
and above the 1000. For 240000 Miles in 
7 Days 9 Hours comes much fo this ein: 
M. Go on. This is plain. 0 
P. In moving on to the firſt i after 
the Conjunction, ſhe is now got directly before 
pup Earth in its annual Courſe, as about 14 
15 Days before ſhe was behind it: There- 
fore ſhe bh gained on the Earth another 
240000 Miles. And in this Part of her Orbit 
ſhe moves on in the annual Courſe 1000 Miles 


in 


Cask; in 4 Minute, Fee to the Earth's | 
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8. M. 1 ſee it clearly. : 6 
P. In aſcending to has — with 
the gun, when ſhe appears full, ſhe bath loſt 
a gooοο Miles, with reſpect to the Velocity 
of the Earth's Motion; or. the Earth is as far 
advanced. in the; annual, Courſe as ſne: And 
in returning to the fiſt Point again, that is 
to her laſt Quarter, ſhe hath loſt 240000 
Miles more: The Reaſon; of which is eaſily 
Feen. Ia all. theſe Caſes, her rapid Motion 
in attending the Earth, jou find, is not in the 
deaſt affected by her Gravitation towards it. 
That does no nore than balance her-centrh- 
harry F einer on Ordit. 0&4: 131 01 
n) 3195) ü: An 2 19820 
ol) {1 XCIV.7 M. ud have now. fully convin- 
ed me of the Neceſſity of impreſſing both 
theſe ;projeQle Forces on the ſecondary Pla- 
net, eſpecially; the fir/t,- with reſpect to its M * 
tion about the Sun; always in a parallel Di- 
rection to the Motion of ts Primary; and at 
he ſame, Time you have raiſed in me an Ad- 
miration of a Motion ſo complex, and —— 
1y, maintained: by a conſtant; Variation: 
164 P. Let me know what you — by 
* being ane i a Condens: ee 


8 15 #38 FY £4 
as SiS CA & wa 9. 6424411. ia w »+ Li * 


22 1 * 4 
4 — 


E Perils” ;hef 


M. I am afraid 1. ſhall not be able to ex- Sr 


1 


prels clearly a Thing which in its own Na- — — 


rake is not eaſy to be conceived, © 
P. It ſometimes ſo happens indeed: Bot 


in ſuch Caſes Allowance is to be made, and the | 


Words are ſuppoſed to conyey. more than they, 
expreſs. 

MM. While the Moon here moves in her 
own Orbit round the Earth, a prodigious 
Force is conſtantly impreſſed upon her, which 
hath no Relation to her Motion in that Orbit, 


but to her moving in a parallel Direction with 


the rapid Motion of that very Body, about, 


which ſhe muſt at the ſame Time revolve, | 


Now that this parallel Motion to, and peri- 
odical Motion round the ſame Body, ſhould 
be made conſiſtent, appears to me wonderful 


above Expreſſion; and requires a conſtant, and 
nicely adjuſted Variation of this parallel Im- 


preſſion in every Point of her Orbit. 


P. Go on ; I conceive what you fay very 
eafily. 


M. As the Motion of the Earth is in a cir- 
cular Orbit, an Impreſſion of Force parallel 
to the Direction of ſuch a Motion muſt be 
changed, and therefore renewed every Minute, 
as the Direction of the Motion itſelf is chan- 
ged in every Point. When we look round, 
there is no Attraction here, nor ſtated me- 

chanical 


3 


Sent chanical Law ſuppoſing Attraction were mee 

wayne chanical) to ſuperſede this conſtant Impulſe 
in a different Direction: For you ſhew- 
ed abundantly juſt now, that the attractive 

Power of the Earth doth not in the leaſt con- 

tribute to it. And this parallel Impreſſion it- 

ſelf is to ſupply the Place of a projectile Force; 

as we ſaw, when it was firſt impreſſed on the 
Primary and Satellite, before the attractive 

Force of the the Sun was ſuppoſed to act. So 
that the Impreſſion of this Force (as was ſaid) 
is to be changed, and therefore renewed every 
Minute, by an immecbanical Cauſe *———Be- 
ſides, while the Moon moves regularly round 
her Primary, in her proper Orbit; ſometimes 
ſhe gets before it, ſometimes ſhe returns back, 
anon ſhe overtakes it; and often ſhe moves 
obliquely, or croſe-wiſe, Hence this paral- 
lel Impreſſion muſt ſometimes be ſtronger, 


 ®Left it ſhould be here ſurmiſed, that the attractive Pows 
er of the Sun may be ſufficient ſo to affect this Force im- 
preſſed on the Moon, as always to bend her Motion into 
a Direction parallel to the Orbit of the Earth, in a mecha - 
nical Manner, and without a new Intervention of Divine 
Power; let it be conſidered that if, in the Conjunction, 
the Sun's Attraction were thus ſufficient to bend the Moon's 
Motion into a Direction parallel to the Earth's Orbit, (that 
A, into a concentrical Circle ;) the Moon could never turn 
up again towards the Earth's Orbit, or leave that Circle. 
And if the Sun's Force be not ſufficient to give her Motion 
ſuch a Bent in the Point of Conjunction, it cannot be ſuf- 
ficient when the Moon is at a greater Diſtance, * 


2 ſome- 


: Coſmotheoria.Puerilis. , I 
, ſometimes weaker, and the Quantity of it cas, 
2 conſtantly varied, according to the different 
ö 


Part of Lr Orbit ſhe moves in; or there is 
an inconceivably nice Compoſition of two dif- 
1 ferent Impulſes (the projectile Force, I mean, 
ö in her own Orbit, and this parallel Inpreſfon) | 
whereby they ſametimes conſpire, . are ſame- 
times directly oppoſite, and often the one is 
made ſide-wiſe to the other. When their Di- 
rections conſpire in the Conjunction, what ſe- 
parates them again? When they are contrary in 
the Oppoſition, what renews the leſſer Force 
which is once quite deſtroyed ? When the 
Directions are oblique, whatpreſerves both For- 
ces entire? There is nothing here like the Ax- 
iam you once told me of, That 4 Body pil 
takes of the Motion of its Place, The 
of the Moon's Orbit is pure Space, which can 
neither be moyed, nor impreſs a Force on a- 
ny Body moving in it. From this it appears 
to me that not only the parallel Impreſſion, but 
the Moon's projectile Force in her own Orbit, 
is till preſerved the ſame, not from any me- 
chanical Cauſe, but the canſtant Action of 
the Deity. And ſince both theſe Forces are al- 
ways impreſſed, or renewed, in ſuch due Propor- 
tion that the one of them no more diſturbs 
the other (in their Effects I mean) than if it 
were not impreſſed, I cannot enpugh admire 
| this 
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2 th DS new Iuſtance of the divine Power 3 and 
wy Wiſdom 1 in the Motions of theſe l 


Planets. 
P. You have expreſſed this com plex Ap- 
ce, Mat bo, as clearly to my ebe 
ſion as the Nature of the Thing will allow. 


In the Conjunction the Moon's Motion in het 


own. Orbit conſpires with this parallel Impreſ- 
fion, and adds to its Celerity ; in the Oppo- 
ſition her menſtrual Motion is contrary to the 


bother, and retards i it; in all other Points of her Or- 


bit they are oblique, leſs or more, and affect each 
other accordingly. But whether you conceive 


that the parallel Impreſſion is made ſometimes 
ſtronger, ſometimes weaker; or that both 


FF Forces are Nill kept up to the ſame Quantity; 
we muſt ſtill have Recourſe to the immediate 


Power of the Deity, and give up all Explicati- 
ons by mechanical Cauſes, If the parallel In- 
| preſſion on the Satellite were not inceſſantly re- 
newed in a different Direction, according to 
'the circular Orbit of the Primary, theſe 
two could not keep together in one Syſtem : 


Or if the Moon's proper projectile Force were 
not conſtantly renewed after the Oppoſition, 


ſhe could no longer roll about the Earth. For 


in that Point the weakeſt Force muſt be de- 
ſtroyed. 


M. And 


1 r Aa i — 0 # 
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M. And this conſtant Miracle becomes rha= 7 


nifold where four or five Satellites: revolve as — 


bout the ſame primary Planet: So that the 
Mind, which can hardly conceive this won- 
derful Adjuſtment of Forces in the ſimple 
Syſtem of the Earth and Moon, is quite con- 
founded with the Variety of them in the more 
complicated Syſtems of Jupiter and Saturn. 

P. and what is ſtill more wonderful, Ma- 
tho, this conſtant rene wing of the parallel In- 
preſſion will not be peculiar to the Satellite a- 
lone; but common to it with its Primary; 
if the ſecondary Planet does not preciſely re- 
volve about the Center of its Primary, but 
together with the Primary rolls about a certain 
Point between them, called their common Cen- 
ter of Gravity, In this Caſe the tangential © 
or projectile Force of the larger Planets, which 
hitherto we. have ſuppoſed to be owing to one 
original Impulſe, given them at the Beginning 
of their Motions, will as much require a con- 
ſtant Variation of Impreſſion, as that of the 
| Secondaries themſelves. _ 


XCV. NM. Pray ap this Particular ; 
for I am quite a Stranger to what you call the 
common Center of Gravity of two Bodies. 

P. In Truth I'm afraid left it ſhould fas 
tigue your Imagination too much, which can- 

Vor. II, C 3 
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not now be ſo briſk: and ready as when we 
1 — And this is no eaſy Speculation to one 7 
=_ - e eee eee OY 
before. 

M. If I do not underſtand what you fay 
ſhall be no wiſer than if you had ſaid no- 
thing at all. 

P. Vou muſt know thes that the Center 
_ of Gravity of two Bodies (not to ſpeak of more) 
| : is ſuch a Point between them, about which 
1 jf both roll, their centrifugal Forces will be 

equal, or balance each other; ; ſo that neither 
can carry off the other by its ſtronger Tendency 
to recede from the Center of its Motion. And 
therefore this Point is ſo much farther diſtant 
from the Center of the leſſer Body, as the 
Quantity of Matter in the other is greater: 
or (which comes to the ſame Thing) it is ſo 
much nearer the Center of the greater Body, 
as the Quantity of Matter in the other is leſs. 
M. Give me an Example of this? 
P. If the Quantity of Matter in the Earth 
be forty Times more than that in the Moon, 
their common Center of Gravity will be forty 
Times farther diſtant from the Center of the 
Moon, than from the Center of the Earth; 
that her larger Swing in moving round this 
Point may make up what ſhe wants in Matter 
to balance the ä Force of the Earth, 


and 


een Pa 2 


and hinder her from being drawn away. Fot 5, 
a fortieth Part of the Matter with forty Times 
the Celerity will be equal to forty Times the 
Matter with once the Celerity. Therefore if 
we ſuppoſe the Diſtance between the Centers 
of the Earth and Moon divided into forty one 
equal Parts, their common Center of Gravis 
ty will-be forty of thoſe Parts diſtant from the 
Center of the Moon, and only one of them 
diſtant from the Center of the Earth, 

M. 1 think I have a Notion of this from 
ſome Sort of Balances I have ſeen ; : where a 
Weight half as great only as another, was yet 
a counter-poiſe for that other, provided it 
were placed twice as far from the Point by 

which the Balance was ſuſpended ; here, I 

conjecture, half the Weight with twice the 
Celerity was equal-to twice the TIN with 
once the Celerity. 

P. Vou are very right: This! is a good 
Example to give you a familiar Notion of the 
Center of Gravity. of two Bodies. 1 82 

M. But what do you mean by the Center 
of Gravity of more Bodies? For you mention- 
ed that alſo. 

P. In your Example you know if the two 
Bodies be ſuſpended by their common Center 
of Gravity neither of them will over- balance 

the other, more than if they were both placed 
in that Point. TY NM. New 


1 
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. Mz; Neicher of them will. 
ro) P. Suppoſe then the * long encugh, 
aand a third Body (equal, for Inſtance, to a 
| tenth Part of the Weight of both theſe Bo- 
dies taken together,) placed on the Beam at a 
Diſtance from them. 
- M. What then? | 
P. Then the Center of Gravity 3 
this third Body and the former tuo, conſider- 
ed now as one Body, will be ten times more 
diſtant from it, than from their Center of 
Gravity: 80 that if the Beam were now ſuſ- 
pended by this Point, this third Body would 
be a counter- poiſe for both the Go Bodies. 
M. Then you ſuppoſe the tuo former Bo- 
Nos to weigh exactly as if they were placed 
in their common Center of Gravity, in Order 
to find out the Center of Gravity between 
them and this third Body? 
P. Exactly the ſame Way. 
M. And this Point laſt found will be the 
common Center of Gravity of all three 5 
P. It will. 
NM. And if I were to find out the Center of 
Gravity between theſe three and a fourth, I 
ſhould ſuppoſe all three ſuſpended, or placed 
at their common Center of Gravity, and pro- 


ceed as before; that is, as if there were but 
two Bodies? 


MEE. IN : 1 8 £1 You 


hs 


Co "OE bunu. | 
P. Vou have it. 3 
M. This is both eaſy and pleaſant, — 


Pray let me. mention a Particular I have often 


obſerved, which I think has ſome Relation ad 2 


this. 
P. 1 ſhall bs glad to TO it. 66 
M. When I have ſtruck againſt any Thing 
with a Stick, if the Stroke was too near my 


Hand, or too near the End of the Stick, my 


Hand was ſtrongly ſhaken ſome how, and 1 
felt Pain from the Stroke; but otherwiſe i it 


was eaſy and not painful to me. 


P. In this Cafe, Matho, there is a Point 
in the Stick, or in any Thing with which you 
ſtrike, called the Center of Percuſſion. When 


oneach Side balance each other, and the Thing 
againſt which you ſtrike receives the whole 
Force of the Blow. But if the Stroke falls too 


near your Hand on this Side, or too near the 


End of the Stick on the other, your Hand 


bears a Part of the Force, and is ſeverely ſhak- 
en by it, which occaſions Pain. 


NM. And whereabouts in this Stick may this 
Point, or Center of Percuſſion lye ? 
P. About two thirds of the Length of the 


Stick from your Hand ; or one third of it from 
mM other End. 


C3 | M. Then 


the Stroke falls on that Point, it is ſmooth 
and eaſy to the Hand; for the Parts of the Stick 


22 


ha - Then this „ me ben Idea of the 
cen eee 5 


XCVI. But to em! Why do you ſup- 
poſe that the Earth and Moon ſhould revolve 
about their common Center of Gravity, rather 


than that the Moon ſhould revolve about the 
Center of the Earth, which revolves about no 


Center but the Sun, the common Center of 


the Motion of all the primary Planets ? 


P. The Earth and Moon, you know, mu- 
tually attract each other; and if we ſuppoſe no 
other Action to intervene, which may hinder 
the Earth to yield to the Moon's Attraction, 
it is impoſſible the Moon ſhould revolve about 
the Earth at Reſt, without its being brought 


ſtill nearer and nearer to the Moon, till at 


ge they come cloſe together, 


M. 1 own I do not conceive this at al. 
P. Imagine the Moon to roll about the 


Earth at Reſt, (no other Action intervening) 


and in that Caſe the mutual Attraction be- 


tween them cannot bring the Moon nearer the 


Earth, becauſe ſhe has a centrifugal Force by 


her circular Motion, which hinders her from 


yielding to the Earth's Attraction: But the 


: Ecrth having no ſuch centrifugal Force, as 
being ſuppoſed at Reſt, muſt yield to her at- 


tractive Power by little and little, till at length 


they meet each other. M, Thus 


Cylometberria Puerilic. . 


M. Thus far I fee: Their AttraQion Gn, 
would grow ſtronger and ſtronger, as they == 
drew neaxer, till at laſt they ruſhed towards 4 


each, other. 
P. That would be the Conſequence: But 
if, to prevent that, the Earth ſhould have a 
projectile Force impreſſed upon it, in a con- 
trary Direction to the Moon's, and with a 
proper Celerity (i. e. fo that its Celerity might 
be a fortieth Part of the Moon's) then it will 
have an equal centrifugal Tendency, and their 


mutual Attraction will as little prevail upon 
it, as upon the Moon. 


M. The Matter now is inte! ligible, If two 
unequal Bodies were tied together by a Rope 


or Cord, and a Force only impreſſed on one 
of them (the greater ſuppoſe) | That would 


drag the other after it: But if a Force were 
impreſſed on both, ſide-wiſe to the Tenſiom 


of the String, and in contrary. Directions, ſo 
that the Velocity of the leſs were as much 
more than that of the greater, as the Quanti- 


ty of Matter in it were leſs; they muſt both 


neceſſarily revolve about ſuch a Point as made 
their centrifugal Forces equal; that! is, about 


their common Center of Gravity. 


P. You enter very naturally into the 


Thought. 
C4 & vin 


MM. Since the greater N muſt had be 


2 EK the common Center of Gravity. This 


brings to my Mind Tycho Brahe's Syſtem. of 
the Planets, where the Earth was ſuppoſed 
in the Center, with the Sun rolling about it ; 


Which was like ſuppoſing a Mill-Stone rolling } 


about a Pebble, 

P. I am glad you remember fo well hh 
this obvious, Reaſon eaſily ſhews the Abſurdl- 
ty of that 1 ingenious Fiction. 

M. But in the preſent Caſe, why do you 
make ſuch an Exception, It na other erer 
ijnteruene? 

P. Becauſe a fironger Action than their 
mutual Gravitation might hinder the Earth 
from moving thus about their common Center 
of Gravity, and then the Moon muſt revolve 
about the Earth as the Center of her Motion. 


XCVII. M. I conceive it; But then, 
how do you ſhew that, if both of them re- 
volve about the Earth as their common Cen- 


ter of Gravity, the primary Planet muſt 


conſtantly receive a Variation of Impulſe in a 
different Direction, as well as the Satellite? 

P, You know then both of them revolve 
about a Point (their eommon Center of Gra- 


vity) which revolves about another Point, (the 


Center of the Sun:) In this Caſe therefore 
5 it 


E — Bardi 8 
it is the Center of Gravity that deſcribes a. 


— 
* 


circular Orbit about the Sun, and neither the SS 


Earth nor the Moon, which revolve imme 
diately 'about it. Now, though their 
Center of Gravity were at Reſt, both the 
Earth and Moon muſt receive a projectile Im- 


pulſe in contrary Directions, and with diffe- 
rent Velocities, (as forty-and one, to wit, ) 
about this Point; juſt as it was in your Ex- 
ample of the two Bodies tied together with the 
Rope or String: For if one of them only re- 


ceived an Impulſe about it, and the other not; 
that other, wanting centrifugal Force to re- 


ſiſt their mutual Attraction, would be drawn 


nearer the Body which had centrifugal F —— 


M. I perceive it muſt be ſo. 


P. This would be the Caſe if their com- 


mon Center of Gravity were at reſt, and the 


Sun abſent. But that zhis Point, about 
which they roll, may be carried in a circular 


Orbit round the Sun, both of them muſt al- 


ſo receive an Impreſſion always parallel to the 
circular Motion of this Point; juſt as the 


Moon, in the former Suppoſition, was to re- 


ceiye an Impreſſion always parallel to the cir- 
* Motion of the Earth. 

MM. I begin to penetrate a little into the 

Matter. 

2 
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P. Lifay the Earth now, as well as the 
* Moon, muſt receive an Impreſſion always pa- 
rallel to the circular Motion of . #hzs, Paint : 
For if in the former Caſe the Earth's Attrac- 
tion was not enough to carry the Moon along 
with itfelf round the Sun, without: ſuch an 
Impreſſion; the Effect of that Attraction be- 
ing but about 16 Feet in a Minute; ſo in this 
18 Dun Moon's Attraction would be leſs able 
o carry the Earth along, were not an Im- 
line made on it likewiſe; the Effect of her 
Force being but a 4B. Part of 16 Feet in a 
Minute. | 
M. It n the Earth muſt receive an 
Imprediion- as well as the Moon. = 
P. Then the Direction of this Impreſſion 
muſt always be changed, and the Impreſſion 
itſelf therefore renewed, becauſe the Directi- 
on of the moving Paint, to which it muſt 
ſtill. be parallel, is always changed; ſince it 
deſcribes a circular Orbit round the Sun. For 
as, in the former Caſe, the Impreſſion made 
on the Moon was ſtill to be parallel to the 
Earth's circular Motion, and there fore till to 
be renewed ; ſo in this Caſe, the Impreſſion 
made on the Earth is till to be parallel to 


the circular Motion of their Center of G Gravi- , 
; and therefore 1 to be renewed. 


ET ©. 


- Coſmatheoria Puerilis... 


27 


M. Yeu have now gone through the Gene 


whole Argument, Philon, Step by Step, 
clearly, that I perceive the Neceſſity of the 
Reaſons all along; and it is as you faid. This 
makes the projectile Force of the primary Pla- 
nets, which otherwiſe would be owing to 
one original Impulſe given them at the Be- 
ginning of their Rotation round the Sun, as 
much to require a conſtant Variation of Im- 
pteſſion, as that of the Secondaries themſelves. 


fo > 


,You raiſed my Admiration before, when in 


our preceding Conferences you ſhewed me by 
jo wonderful Means a primary Planet re» 
volves about the Sun: But now when I con- 
fider what conſtant Attention, and manifold 


Impreſſions it requires, to make à ſecondary 


Planet revalve about @ Center, which: itſelf 
muſt revolve about another Center; Words 
lend but a feeble Aid to repreſent my Aſto- 
niſhment. A fimple circular Motion requires 
a conſtant Change of Direction, and therefore 
a conſtantly renewed Impulſe: - But when 
one circular Motion is blended with another, 
and both are wrought into one (if I may fo 
ſay) in the fame Body, without Diſorder or 
Confuſion; and when this amazing Compo- 

ſition is multiplied with the Number of Satel- 
lites in the ſame Syſtem ; the Heart of Man 
cannot ſufficiently admire the Wiſdom of the 


Cea- 
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* Ea in contriving, nor his Power and 
— Goodneſs in the conſtant Execution of ſuch a a 


wonderful —_— 
P. Hence, Matho, it appears more and 
more evident, how little Satisfaction there 
is in Philoſophy, if we exclude the immedi- 
ate Action of the Deity. The Knowledge 
of the Laws of Nature is only the Knowledge 
of the Laws by which the Creator acts in 
F the Univerſe. We attempt an im- 
poſſible Thing when we endeavour to explain 
theſe Motions without his immediate Action. 
And even They paſs over the Conſideration 
of many Particulars, who acknowledge the 
immediate Hand of the Almighty in conſtant- 
* renewing the centripetal Impulſe; but ima- 
gine that the projectile Force once impreſſed 
on the Planets hath remained unvaried fince 
the Creation of the World, without the far- 
ther Interpoſition of the Deity. 


XCVIII. M. I think I now underſtand 
ſomething more of the compound Motion of 
the ſecondary Planets than formerly I did ; or 
at leaſt I ſee how difficult ſuch a Motion is 
to be underſtood: And likewiſe from what 
you ſaid in the Beginning of our Diſcourſe, 
I fancy I can gueſs at the Reaſon why the 
Adden of the Sun, though predominant over 


the 
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the whole. planetary Syſtem, does not diſturb 
or- confuſe, the Motion of the ſecondary Pla-. 
nets, in theſe leſſer Syſtems of Saturn, Ju- 
piter, and our Earth. | 

P. What is the Reaſon you would aſſign, 
why this does not happen? 

M. You obſerved then, from what we 
had ſaid before, That the Attraction of the 
great Bodies in our Syſtem does not immedi- 
ately ceaſe at their Surfaces, but prevails 
through a certain ſpherical Space round them, 
according to the Quantity of Matter each of 
them contains; which occaſions the relative 
downward and upward we have ſo often ſpoke 
of, peculiar to every great Body in the Syſ- 
tem. Hence I ſuppoſe, if a Body were plac- 
ed in any of theſe particular Spheres, it would 
fall to that Planet within whoſe Attraction it 
were thus. placed, and not to the Sun, or any 
other Planet. And on this account the Acti- 
on of the Sun does not ſeparate the Bodies in 
any of the leſſer Syſtems; becauſe the Satel- 
lites are within the prevalent Attraction of the 
Primary Planets about which they roll. 

P. You go on here at a great rate, Math, 
without any Aſſiſtance. 

M. The Subject appears natural and eaſy, 
from what we have faid before. 


P. But | 


5 Conference, 


P. But how could you ſatisfy another Per- 


SS ſon, that the Force, whereby a Satellite is 


retained in its Qrbit about the Primary Planet, 
points to that Planet? 

M. The fame way that T could ſatisfy him 
that the Force, whereby the Primary Planet 
themſelves are retained in their Orbits about 
the Sun, points to the Center of the Sun. 1 
ſee plainly an Impoſſibility that any Body 
ſhould move in a circular Orbit about a Cen- 
ter in a free Space, unleſs it were conſtantly 
urged by a Force pointed to that Center, com- 
pounded with a projectile Tendency, or a 
| Tendency to recede from that Center in eve- 
ry point of its orbit. This muſt hold as much 
with reſpect to one Center as another; as much 
With reſpect to the Centers of the Primary Pla- 
nets about which their Satellites revolve, as with 
reſpect to the Center of the Sun about which 
the Primary Planets revolve. You alledged 
indeed, as a Proof of this, that where there 
are more Satellites than one in the ſame Syſ- 
tem, the Squares of their periodical Times 
round the Primary, and the Cubes of their 
Diſtances from it, are in the fame Proporti- 
on; which is the Law that obtains with reſpect 
to the Motions of the Primary Planets them- 
ſelves about the Sun: But whatever Strength 
there may be in that Argument, it dependson 

OS | you 
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to Reaſon and common Senſe, For tell me, 


does not the centrifugal Force, arifing from 


the circular Motion, balance the Ee 4 

P. Certainly, 

M. If then the circular Motion were opt, 
or if the Satellite had no centrifugal Force, 
what would be the Effect of the centripetal 2 
Would it not draw down the Satellite to the 


Center of che Primary ? Or in reſpect of 


what Center is it a centripetal Force? 


P. You prove this Matter convincingly 
enough. 

M. And on this Principle it is, T ſuppoſe, 
that you ſaid before, the Moon would be 
drawn down in a Minute ſome more than 
ſixteen Feet, towards the Center of the 
Earth? 


Pi. It is: And on the ſame Principle e 


Mathematicians ſhew, in what Time any of 
the Satellites would fall to the Center of its 


Primary; or in what Time the Primary would 


fall to the Center of the Sun. 

M. There muſt be ſomething therefore 
under this Queſtion, ſince it is ſo plain; other- 
wiſe you had not made a Queſtion of it: and 

I muſt endeavour to be upon my guard. 


. ; P, Tell 


** 
you to make me underſtand it. Though gen, 
even without that, the Caſe ſeems to be plan —y—S 
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| 0 e P. Tell me next, How are theſe particular 
"ROD Spheres of Attraction of the Planets ſeparated 


from the general Attraction of the Sun, which 
| obtains over the whole Planetary Syſtem ? 
MM. As the Attraction of any Planet (our 
Earth, for Inſtance) draws a Body towards 
| its Center, and the Attraction of the Sun 
draws a Body towards his Center; there muſt 
be a Limit betwixt them, where the contra- 
ry Attractions are equal, and where, if a Bo- 
dy were placed, it ſhould have a Tendency 
to neither. From the Earth on the one Side, 
or the Sun on the other, to this Limit is yp- 


ward: And contrarily, from this Limit to ei- 


their s downward. Gravity therefore (as you 
obſerved) is but relative, and no way eſſenti- 
al to Matter: ſince a Body placed at this Li- 


mit would gravitate to neither Center, 


P. You are certainly in the right, Maths : 


For as the Earth attracts a Body at its Surface 


more ſtrongly than the Sun attracts it; and 
as the Sun attracts a Body at his Surface more 
ſtrongly than the Earth does; and fince the 
Force of both Attractions decreaſes in a certain 


Proportion, as the Diſtance from the Sun or 
Earth increaſes; it muſt be, that in ſome cer- 


tain Point between them their attractive For- 
ces ſhould be equal. 


M. This 


| ans an wed © OY” 


— 
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M. This is what I meant: And therefore Gr — 
if a Satellite keeps within this Limit, it muſt — 
revolye about its Frimary, within the Sphere 

of whoſe Attraction it is. Hence likewiſe 1 
ſuppoſe, the greater the Sun's Diſtance is from 

the Earth, or any other Primary Planet ; that 

is, the larger the ſolar Syſtem is ſuppoſed to 

be; the larger the Sphere of Attraction of the 

Earth, or any other Planet, muſt be of con- 
ſequence; or, the farther this Limit betweeri 

the Sun and it will be removed from any othet 

Body in the. Syſtem. 


NCIX. P. It is very netted; Matho, for 
you to imagine ſo; but in Reality the thing 
is directly contrary to what you ſuppoſe, * 

M. Pray ſhew me my Miſtake in this Para 

ticular. 
P. I muſt firſt tell you that 2 Force of 
Attraction decreaſes in receding from the 
Centet of the Sun (or of any other attracting 
Body) as the Squares of the Diſtances from 
that Center increaſe; and contrarily. 

M. Explain this by an Example. 

P. The Sun at twice the Diſtance attracts 
a Body but with a fourth Part of the Force, 
it would do at once the Diſtance ; and at 
thrice the Diſtance, but with a ninth Part of 
the Force. 


=  » M.1 
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M. I underſtand; and at four times the 


A—— ' Diſtance, but with a lixteenth | Part of the 


Force: And ſo on. 
P. Itis ſo: And when. the Diſtance i is leſ- 
ſened; at half the Diſtance he attracts four 
times more ſtrongly, at a third Part the Di- 
ſtance, nine times more ſtrongly, Cc. 
M. This is a Conſequence of the laſt Caſe. 
+» P, Since then the Attraction decreaſes, 
as the Squares of the Diſtances increaſe ; and 
increaſes as the Squares of the Diſtances de- 
creaſe; both Caſes are thus briefly expreſſed, 
The attractiue Force is inverſely as the Squares 
"E the Dyftances from the attracting Body. 
M. This is ſhort indeed, and Plain too, 
when one confiders the Examples, 
P. Thus the Attraction decreaſes, as the 
Diſtance of the Sun from the Earth is increaſ- 
ed. Let us conſider next how it will be in- 
- creaſed, notwithſtanding the Sun always ap- 
. pears of the fame Magnitude whatever his 
Diſtance be: For as the Attraction grows leſs 


in the one * it grows greater in the 
other. 


M. Pray ſhew me how that is. 


Pe. If the Sun were at twice the Diſtance, 
his Diameter muſt be twice as big, that it | 


may appear but equally large to us: As a 
"IT or Tree, — it may appear to the Eye 
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at twice the Diſtance as high as another at Gen, 
once the Diſtance,” muſt in reality be twice 
as long. 
NM. It muſt be fo according to common 
Senſe, and by an eaſy Propoſition in the Ele- 
ments of Euclid. 
Pe. Therefore at twice the Diſtance the 
Sun's Diſs, or Surface, muſt in reality be 
four times as large, as at once the Diſtance, 
that he may appear to the Eye but equally big. 
MM. This I think I likewiſe underſtand: 
For a Square whoſe Side is two Feet, is four 
times as large as another whoſe Side is but 
one Foot. 
8. Rat. 83 the Sun at twice the 
Diſtance muſt have eight Times the Quantity 
of Matter in him, to appear equally large to 
our Eye, he would need at but once the Di- 
| ſtance; For a Cube whoſe Side is two Feet, 
or a Sphere whoſe Diameter is two Feet, is 
eight times as big as another whoſe Side, or 
Diameter, is but one Foot. 
M. It is ſo indeed. 2 
P. And by the ſame ſort of reaſoning, go- 

ing on with the Steps accurately, you will find 
that the Sun at thrice the Diſtance muſt have 
twenty-ſeven times the Quantity of Mattec 
in him, to appear of an equal Diameter to 
the Eye, that he would require once the Di- 


D 2 ſtance. 
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5 . ſtance. And at four times the Diſtance, he 
muſt have fixty-four times the Quantity of 
Matter in him: And ſo on. 

M. 1 fee already that theſe are but Repe- 
aha of the firſt Argument, on the Suppo- 
| fition of different Diſtances of the Sun. 

P. That is to fay then, the Quantity of 
Matter in the Sun.muſt be as the Cubes of the 
' Diſtances we ſuppoſe him to be at from us. 
M. Becauſe his Diameter is increaſed with 
his Diſtance; and his Matter with the Gabes 
of his Diameter ? 
P. Right. 
M, What do you infer from all this? 
P. At twice the Diſtance the Sun will at- 
tract four times leſs upon the account of his 
double Diſtance; but then he will attract eight 
times more upon the Account of his octuple 
Matter: That is, in effect, he will attract 
twice as ſtrongly as at once the Diſtance. 
MM. You will leave me behind, if you go 
on ſo faſt with your Argument. 
Pi. Take it thus then. An equal Sun at 
twice the Diſtance would attract but with a 
fourth part of the Strength of our Sun at half 
55 Diſtance, being twice as remote from 
: But that he may appear of an equal Big- 
"ch to us with our Sun, he muſt have eight 
times the Quantity of Matter in him; andon 


that 


— 
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that account muſt attract eight times more than cose. 
this fourth Part: That is, he will attract twice 
as forcibly as at once the Diſtance. n 

M. I underſtand it now: His Diſtance leſ- 
ſens his Attraction, but his Quantity of Mat- 
ter (growing faſter than his Diſtance) increa- 

ſes it more than it is leſſened. 

P. It is ſa: And by the fame Argument 
repeated, you will perceive that, at thrice the 
Diſtance, he will attract thrice as ſtrongly; 
and at four times the Diſtance, four times as 
ſtrongly as when we ſuppoſe him at once the 
Diſtance. | 

MM, It will indeed follow. | 

P. All this is thus compriſed in few Words. 

Since the Attraction of the Sun decreaſes j in» 
verſely as the Squares of his Diſtance, but in- 
creaſes directly as the Cubes of his Diſtance; 
abſolutely ſpeaking it will be increaſed as his 

Diſtance directly. Thus if his Diſtance be 

20000 Semi-diameters of the Earth from us, 

he will attract the Earth twice as forcibly as 
if it were but, 10000 Semi-diameters: and 

if it be but 30000 Semi-diameters, thrice 2 

forcibly : And ſo on. 


%- 


C. N. Vou have given me a good deal of 
Light into this Matter, in a ſhort Time: And 
from this I lee; the Attraction of the Earth 


D 3 remaining 
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| 1 remaining till the ſame, whatever the Sun's 
w—— Diſtance be; the farther we ſuppoſe the Sun 

removed from the Earth, the nearer this Li- 

mit of equal Attraction will approach to the 
Earth; and the leſs we ſuppoſe his Diſtance 
from _ the farther that Limit will recede 
from it: The contrary of which I ſhould have 
inferred, had I been left to my ſelf. + 
P. You may likewiſe be ſatisfied of this 
from another Conſideration: For the greater 
the Sun's Diſtance from the Earth is, the lar- 
Fer its annual Orbit muſt be, as baving a lar- 
ger Radius; and the larger the Circle is, which 
is run over by the Earth in the fame Time, 
the greater the Earth's centrifugal Force muſt 
be: The centrifugal Force in this Caſe in- 
creaſing directly with the Radius, or D 
of the revolving Body. 


M. I ee it plainly: And the greater the 
Earth's centrifugal Force i is, the ſtronger the 


Sun's Attraction upon it muſt be, to keep it 
from flying off; and the ſtronger the Sun's 
attractive Force is, the nearer the Point, 
Where the Earth's Force and his would balance 
each other, muſt approach to the Earth. 80 
.that I am ſatisfied now upon a double account 
that this is fo. But pray might not this Li- 
mit be determined, according to any particu- 


lar Diftance the bit were ſuppoſed to be at 
from this Earth? 4 * P. It 
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P. Tt might with no great Difficulty. - 


M. Then I think it would be very agree 


able to aſſign that Boundary, beyond which: 
dur Moon could not roll. We ſhould thus 
ſee, upon the Suppoſition of any particular 
Diſtance, how nearly ſhe were hemmed in ; 
or if there were room for another Satellite, to 
revolve without her. I ſhould even think 
that aſſigning this Boundary might be of uſe: 
to help to determine the Sun's real Diſtance. 


Seventh 


Conferences. 


3 


from us; in caſe, on the common Suppoſition, 


it were found to be ſo near the Moon's Orbit, 
that the Sun could not be farther removed from 
ns, without this Limit's encroaching on the 
Space in which the Moon were to revolve. 

P. Here we muſt proceed by degrees, Ma- 
tho; for though what we have hitherto ſaid 
ſeems plain to you and me, yet it will not be 


eaſily allowed that the Moon's Motion would 


be diſturbed, though the Limit of equal At- 
traction between the Sun and Earth fell with+ 
in her Orbit, | | 

M. Would the Moon revolve as a Satel- 
lite about the Earth, if ſhe were more attract- 
ed by the Sun than by the Earth in the inte- 
rior part of her Orbit? | 


Pi. This Particular of diſturbing the Moti- 


on of the Moon is explained in a different 
manner. There is an Axiom, or Propgſiti- 
— 3 | on 
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bene, en in Philoſophy, which ſhews, we are told, 

> that the Moon's Courſe might be preſeryed 
regular about the Earth, though ſhe were a 


thouſand Times more attracted towards the 
Sun than to the Earth *. 


i I 
= M. A thouſand Times! Pray what is the 
4 | 
1 
| 


Propoſition ? 
P. It is this; If Forces in parallel Direo: 
tions act equally on all the Bodies of any Syſtem, 
their relative Motions cannot. thereby be Wi- 
. fturbeg. | 
M. I remember yau mentioned ſomething 
like this Axiom before, when you ſhewed 
me'the Difference between abſolute and rela- 
tive Motion; and then I thought I ſa in what 
Senſe it was true: But as it is applied here! 
do not fee the Force of it, and think it is 
ftrained too far. 
P. How did you underſtand it then ? 
M. I ſuppoſe the Axiom was to be fo un- 
gerſtood, that the Parallel Forces impreſſed 
on the ſeveral Bodies of the Syſtem were not 
to deſtroy the particular Forces, whereby thoſe 
Bodies moved relatively among themſelves ; 
Or, that all the Bodies of the Syſtern yield- 
ed equally to, and yere equally carried along 
lin the immenſe Space ſuppoſe) by the paral- 
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jel Forces. And on. theſe Conditions the Ge, 
Senſe of the Axiom ſeems plain and obvious: 22 
But in the preſent Caſe, where the Earth and 
Moon revolve about the Sun as a Center, the 
Circumſtances are very different; therefore the 
Axiom ſeems leſs applicable. The Sun in the 
Conjunction of the Moon attracts her own. 
way, and the Earth (which doth not yield to 
the Sun's Force, ſo as to draw nearer him) 
attracts her the other: And in this Caſe; if the 
Sun's Force in drawing the Moon down to- 
wards himſelf were a thouſand times greater 
than the Earth's in drawing her the contrary 
way; or if the fir/f# were but barely equal to 
the laſt; then the Axiom, inſtead of ſhew- 
ing that the relative Motions of. the Syſtem | 
could not thereby be diſturbed, ſeems to me 
to ſhew that the Sy/tem _ ſhould be quite 
ann 


Cl. P. But here you leave out the prin- 
cipal Condition, which is, That the Earth 
he equally artracted with the Moon. 

M. That Condition, as J take it, does not 
ſhew the Thing intended. For the Earth's 
centrifugal Force hinders it from drawing near- 
et the Sun, or being carried along with his 
Attraction, how great ſoever it may be ſup- 
poſed to be; But when the Moon deſcends * 


— 
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E-— her Conjunction, her centrifugal Force in her 
on Orbit rather conſpires with the ſuperior 
Force of the Sun. And though we ſhould ſup- 
poſe that the Impreſſion we ſpoke of before 
(which is ſtill made on the Moon parallel to 
the Earth's circular Motion) hindered her from 
deſcending to the Sun; yet it could never aſ—- 
Gift her in rifing after her Conjunction through * 
the oppoſite part of her Orbit; fince this Im- 
ptefſion would carry her in a concentrical - 
Circle to the Earth's Orbit, or bend her Courſe - 
the contrary way. Of the four Forces there- ' 
fore, which act conſtantly upon her, three 
reſiſt her riſing after the Conjunction; viz. the 
_ Sun's attractive Force, the Force impreſſed 
always parallel to the Earth's Motion, and her 
centrifugal Force in her own Orbit: Whence 
we have nothing left to make her mount to- 
wards the Earth's Orbit, but the weaker At- 
traction of the Earth itſelf, It is here I con- 
ceive where the Difficulty lyes; and in turn- 
ing up again it appears to me the prevalent” 
Attraction of the Earth is neceſſary: Other- 
wiſe ſhe would move from her Conjunction 
(hot indeed down to the Sun) but forward in 
a ſeparate Orbit of her own, incurvated to 
the Sun, and bent from the Earth, which muſt 


ſeparate her from young about the deen as a- 
Catlite * *4 


p. Viv 
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P. Have you done? cons 
M. I may not perhaps have ſpoke fo in- ——— 
eelligibly as I could wiſh ; but what I mean 
in ſhort is this. The Orbit of the Earth is e- 
very where equally diſtant. from the Sun; 
therefore the Earth never yields, to the Sun's 
Attraction: For as its Gravitation would car- 
ry it down to the Sun, and its projectile Force 
would carry it to a greater diſtance from him; 
by a Compoſition of both Forces it keeps till 
at an equal Diſtance from him. But the Moon 
ſometimes deſcends nearer the Sun, and after 
that aſcends to a greater Diſtance from him: 
And this riſing to a greater Diſtance is not re- 
lative but abſolute, For when the Diſtance 
between two Bodies is changed, one of the 
two at leaſt muſt have a real and abſolute. Mo- 
tion; and it will not be ſaid, I believe, that 
this real Motion belongs to the Sun. Now 
when the Moon moves abſolutely to a greater 
- Diſtance from the Sun, it muſt be by moving 
againſt the whole Force of his ſtronger At- 
traction, by means of the weaker Force of 
the Earth; which appears to me really impoſſi- 
ble. And if this be ſo, it muſt be a falſe Expli- 
cation of the Axiom, which makes it contra- 
dict a plain and ſelf-evident Truth, viv. When 
two unequal Forces are at once impreſſed on the 
your Body in contrary Directi ons, it muſt yield 
to 
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2 1 to the ſtronger and not to the weaker., 

— P. I both underſtand what you ſaid before, 

| and what you ſay now, very well; nor do I 
ſee at preſent what can be reply'd. 
NM. It appears to me likewiſe, that we may 

come to the Solution of this Difficulty very ca- 

fily thus. Imagine the Earth to ſtand ſtill in 
the ſame Point of its Orbit, hindered by ſome 

Power or other from yielding to the attractive 
Force of the Sun, while the Moon performed 
her menſtrual Courſe about it: And if the 
Attraction of the Sun were ſtronger than that 
of the Earth, ſhe muſt yield to that prevalent 
Force, and be carried off from the Earth. 
Now when the Earth has its projectile Force 
impreſſed upon it, no new Force is impreſ- 
fed upon the Moon, except that in a parallel 
Direction always to the Orbit of the Earth: 
And this, as has been obſerved, could never 

| _= to carry her upward from the Conjunction; 

but would rather bend her Courſe concentrical 
to the Earth's, 


CII. P. Your Reaſoning becomes clear 
and intelligible, Mazho, by arguing thus from 
the Point of the Moon's Conjunction: But 

if the Limit of equal Attraction between the 
Earth and Sun lay within the Moon's Orbit, 

it ſeems no leſs true, that ſhe would be drawn 
” out. 


— 
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out of ber Courſe from any Point in the inte- — 
rior half of her Orbit. ; — 
M. Pray make me underſtand how thi : 
could be, 
F. If this Limit were at the Diſtance of 
40 Semi-diameters of the Earth (ex. gr.) from 
its Center, that is, 20 Semi-diameters with- 
in the Orbit of the Moon ; imagine a Semi- 
circle concentrical to the interior half of her 
Orbit, deſcribed through this Point. And 
fince the Attraktion of the Sun is nearly as 
great as the Earth's Orbit, as at the Point of 
the Moon's Conjunction, this Semi-circle will 
ſhew every where the Limit of equal Attrac- 
tion between the Sun and Earth ; and there- 
fore it ſhews that the Moon is within the 
ſtronger Attraction of the. Sun through the 
whole interior half of her Orbit. 1 | 
M. It is very plain. I conceived the Limit 
of equal Attraction confined to one Point; 
namely, in a Line reaching from the Center 
of the Earth to the Center of the Sun : But 
this Semi- circle ſhews me the whole Bounds 
of the Sphere of the Earth's Attraction, with 
reſpe& to the Sun. For if the demi- circle 
were turned round on its Radius which paſſes 
through the Center of the Earth, it would 
form an Hemiſphere circumſcribing the Earth's 
Attraction, and dividing it from the Sun's ſu- 
perior Force. . 


| 4 
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P. This ſeems to me a natural Concepti- 


38 on of the Caſe. 


added to the Axiom above; viz. 


NM. If then we have reaſoned rightly hi- 
therto, this Condition, I think, ought to be 
Not only 
that the parallel Forces act equally on all the 
Bodies of the Syſtem; but that the whole 
Syſtem yield to theſe Forces, or be equably 
carried along by them. Otherwiſe we ſhall 
ſo explain this Propofition, as to make it con- 
tradict the ſelf-evident Truth I mentioned juſt 
. | 
P. Theſe are the Conditions on which you 


| Laid the Senſe of the Axiom was plain and ob- 


- them. 


vious. 'Now it would much conduce to the 


clearing up of this whole Affair, if you could 


ſhew by plain Examples that the Axiom holds 


on theſe Conditions, and cannot hold without 


M. Let me be a little Time to are my 


Conceptions. 


P. Take your own Time. 
M. Let us firſt ſuppoſe that two Bodies 
were carried along in a free Space, with equal 


Celerity, and in the ſame Direction, by the 


parallel Forces. They would then be relative- 


1y at reſt, or they would not change Diſtance 
with reſpect to each other: And in this Caſe it 
is eaſy to ſee that a ſmall Force might make 


_ them 
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them approach to, or recede from one another. EI 3 
Let them be ten Feet aſunder, and carried 


down at the rate of ten Feet in a Minute; and 

let the laft, or greateſt of the two, attract that 
which. is before it, at the rate of one Foot i in 
a Minute. I chooſe theſe ſmall Numbers and 
Quantities, that the Imagination may not be 
perplexed with Diſtances and Forces almoſt 
incomprehenſible. 

P. You do right to make the Suppoſiti tion 
as ſimple as pollible: That is the readieſt way 
to come at the Truth. 

M. In theſe Circumſtances the #20 Bodies 
would come together in ten Minutes, after 
the appermoſt or laſt had moved an hundred 
Feet, and the undermaſt ninety : For here in 
every Minute the Motion of the under Body 
is'retarded one Foot by the Attraction of the 
upper; and in effect it is the upper Body which 
approaches the lower, or runs over the whole 
relative Diſtance between them; Or it is the 
upper Body that deſcends with the parallel 
Force in this Caſe, and not the under Body that 
mounts againſt it. That I take to be an abſo- 
lute Impoſſibility. But now if we ſhould ſup- 
poſe the upper Body to be detained in any man- 
ner, or hindered from being carried along by this 
parallel Impreſſion, while the leer and lower 
7 * were left to follow its Impulſe; this laſt 


would 


FD | 
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— would then be carried down from the other at 
— the rate of nine Feet in a Minute; which is 
| the Difference betwen the Effects of the two 
Forces. 
P. All this is undeniable. 
M. Let us farther ſuppoſe while the upper 
| Body remains fixed and immoveable, that the 
: unter Body, ten Feet diſtant from it, receives 
| a tangential Impulſe, in ſach Proportion as 
would make it revolye about the other in a 
Circle, if the parallel Forces did not act? and 
it is equally undeniable that this Body could not 
Tiſe againſt the parallel Force, which is ten 
Times ſtronger than hat wherewith it is at- 
tracted to a Center. For the whole Force of 
the Attraction is not oppoſed to this ten- fold 
greater Force, but in one Point, 

P. If one Degree of Force overcome ten, 
certainly nine of them muſt be overcome by 
nothing. 

M. Laftly, If we ſhould now ſuppoſe the 
upper Body not fixed, but moving along by 
the parallel Impreſſion, the under Body recei- 
ving the tangential Impulſe, as before, would 
then revolve about it; not by riſing abſolutely 
againſt a greater Force, but by the other Bo- 
dy's falling down, and its getung rejatively to 

the upper Side. 

P. It appears to me, Matho, you have 

| purſued 
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| purſued your Suppoſition 2 enough, and Cee 


Conferences 


ſhewn what you undertook. — 


c ein. M. It news, if 1 have een 
Things right, that when both the Bodies are 
. equally along by the parallel Forces, 
their relative Motions are not thereby diſturb- 
ed; but that without this Condition the Syſtem 
itſelf is diſſolved. For where the upper Body 
was ſuppoſed not to be carried along, the un- 
der Body was carried off from it: Nor could 
this laſt revolve about it then in a Circle, 
though impelled by a projectile Force. And 
this is applicable to the Moon, if the Limit of 
equal Attraction between the Sun and Earth 
fell within her Orbit. She would be carried 
off by the ſtronger Force of the Sun in 
every Conjunction: Unleſs indeed we ſhould 
have Recourſe to the Interpofition of the Deity 
to prevent this. Which if it could be ſhewt 
neceſſary I ſhould not be againſt : But for one 
to have Recourſe to ſuch Interpoſition here, 
though it were neceſſary, would be to give 
up the Axiom. | 
Pe. More, I think, needs not be ſaid on this 
Head. 
MM. We may vary the Conditions of the 
Suppoſition a little, till we come to the Cir- 


cumſtances in which only the Moon, as I con- 
Vor. II. E ceive, 
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| Serenth ceive, could revolve about the Earth. 
wv T hus, while the parallel Forces carry along 


the two Bodies at the Rate of ten Feet in a 
Minute, we may ſuppoſe that the upper Body 
attracts the lower juſt ſo much in that Time: 
In which Caſe the lower Body would move 
neither Way, but remain abſolutely at Reſt ; 
and the upper would run over the whole Di- 
ſtance between them. If here the lower Bo- 
dy received a projectile Impulſe in due Pro- 
portion, it would revolve about the ofber, not 
by riſing abſolutely againſt an equal Force; 
but by the upper Body's being carried down, 
and coming in below it. But if we ſhould 
ſuppoſe the upper Body fixed, ſo as not to 
yield to the parallel Force, the other without 
a tangential Impulſe would remain ſuſpended 
between equal Forces, at the Diſtance of ten 
Feet ſtill from the greater: And if this leer 
Body received a tangential Impulſe, it would 
then be thrown off at a Side from the greater; 
but could not revolve about it. And this 
would be the Caſe between the Earth and 
Moon, if the Limit of equal Attraction fell 
upon the Moon's Orbit; or if ſhe were e- 
qually attracted by the Earth on the one Side, 
and the Sun on the other. 

P, I have nothing to reply ; every Thing 
&ems as plain pc as in the former Caſe.— 
M. We 
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M. We may in the laſt Place ſuppoſe that „en, 
the parallel Forces impelled the two Bodies a. 


the Rate of but one Foot in a Minute, while 
the upper Body attracted the lower at the Rate 
of nine Feet in that Time. And in theſe Cir- 
cumſtances the upper Body would only move 
one Foot by the Force of the paralle] Im- 
preflion, while the Jefſer moved nine Feet 
againſt it : But here it moves by the ſtronger 
Force, and the whole Syſtem yields to the 
parallel Impteſſion a Foot in a Minute. And 
though how the Deſcent of the greater Bo- 
dy were impeded, the under Body by this 
ſtronger Attraction would heverthcleſs come 
up to it. If then 7his laſt received a projectile 
Impulſe, to give it a centrifugal Tendency, 
it would revolve about the other as a central 
Body, being within the Sphere of its more 
powerful Attraction, and having no where in 
its Revolation a ſuperior Force to overcome.— 
Nay, though now both Bodies ſhould receive 
an Impulſe always in parallel Directions, and 
at right Angles to the firſt parallel Forces ; or 
though the firſt parallel Forces now tended to 
adiſtant Center, ſo that this Syſtem revolved e- 
boat that diſtant Center ; the leffer of the two 
Bodies would till perform its Revolutions 
about the greater; all theſe different Impreſ- 
Hons being ftill regularly maintained by ſome 

E2 powerful 
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powerful and mighty Hand. Which is exact- 


— ly the Caſe of the Moon, more powerfully at- 


trated by the Earth than by the Sun; or when 
the Limit of their NY Attraction falls W 
out her Orbit. 
Pi. To uſe your own Words, Matho, the 
ſame Things are ſo often to be named, and 
the Conditions ſo often to be repeated, that 
there is ſome Difficulty in following the diffe- 
rent Steps of your ſeveral Suppoſitions : But 
| when they are diſtinctly conceived, the Rea- 
ſoning ſeems very cloſe. From the firſt Sup- 
poſition it appears that the Moon could not re- 
volve about the Earth, if the Limit of equal 
Attraction between it and the Sun-fell within 
her Orbit; and the ſecond ſhews that it would 
Not be enough to make her revolve, though 
that Limit coincided with her Orbit. Whence 
it muſt fall without the Space ſhe revolves in, 
according to the Conditions of the third Sup- 
poſition. But it is certainly Time now to 
leave this Subject, ſince we have nothing more 
to ſay about it. 


M. Permit me firſt to aſk you a few Queſ- 

tions. | 

CV. Pray tell me, does any of the Di- 

- Nances aſſigned to the Sun bring this Limit 
of equal Attraction between the Earth and 
: him, within the Orbit of the Moon? 
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P. If the Sun's Diſtance from us were, 


34000 Semi-diameters of the Earth, as bn 


ave ſuppoſed ; that Limit would fall, at a 
middle Rate, 26, and ſometimes 29, Semi 
diameters of the Earth, within the Moon's 
Orbit; that is, about 104000, or 116000 
Miles nearer the Earth than the Moon. 

M. Then that Diſtance muſt certainly be 
too great ; for it is inconceivable that ſuch a 
large Portion-of the Moon's Orbit ſhould lye 
within the Regions of the Sun' s ſtronger At- 
traction. 

P. The whole interior Half of her Orbit, 
Matho, would then lye a great Way within 
his ſtronger Attraction; as has already been 
obſerved: In which Caſe, the Earth's Force 
on the Moon would ſometimes be little more 
than a fourth Part of the Sun's Force upon 
her. And here it is very remarkable, that 
the weaker the Earth's Force were on the 
Moan in Compariſon of the Sun's, the more 
equal the Sun's Force would be on both the 
Earth and Moon, and the Directions, in which 
it ated on both, more nearly parallel: 80 
that the Conditions required, according to the 
aforeſaid Explication of the Axiom, for diſ- 
turbing the Moon's Motion leaſt, (viz. That 
the Sun attract both the Earth and her equally, 
and in parallel Directions,) would be attend- 


E. 3 ed 
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Gen, cxenth ed with another Condition, which would di 


WA ſolye it quite; namely, a great Exceſs of the 


Sun's Force aboye the Earth's upon her, And 
theſe inconſiſtent Conditions muſt n. en- 
creaſe together. 

M. Let me conſider this a litle,——Tho 
greater the Sun' sDiſtance from us is, the more 
equal his Force upon the Earth and Moon will 

be; becauſe the Difference between the Squares 
of the Diſtances of the Earth and Moon from 
him muſt be the leſs. And likewiſe the greater 
his Diſtance is, he muſt attract both the more 
nearly in parallel Directions. But the greater 
his Diſtance is, the nearer the Limit of equal 
Attraction betwixt him and the Earth muſt 
approach to the Earth; or, the leſs the Earth's 
Force on the Moon muſt be in R eſpect of 
his. I ſee it very plainly, Pbilon; it is 
as you ſay. Theſe, inconfiſtent Conditzons 
muſt. encreaſe together. And this Conſidera- 
tion. ſeems to make the Explication of the 
Axiom ſamewhat irreconcileable to itſelf r 
For ſurely it could not be pretended that the 
Motion of the Moon would be more irregular, 
if ſhe were more attracted by the Earth than 
by the Sun; and yet the greater the Earth's 
Attraction were upon her, the leſs equal ſhould 
the Sun's Action be on both her and the Earth, 
ray inform me next, if the Limit of © 
equal 


1 Puerilis, 


55 


equal Attraction between the Sun and Jupiter, Gens, 
or between the Sun and Saturn, fell within —_— 


the Orbits of their Satellites; could that remark - 

able Proportion be then obſerved between the 
Cubes of the Diſtances and the Squares of the 
ical Times of thoſe Satellites? 


P. It could not; for that Proportion is a 


neceſlary Conſequence of thoſe Satellites being 
attracted to the Centers of their reſpective 


Primaries, by the ſame Law as the Primaries 


are attracted to the Center of the Sun: That 
is, that their Gravitation to their Primaries be 
increaſed, as the Squares of their Diſtances 
from theſe Primaries decreaſe, Which Law 
could not obtain, if they gravitated more to 
| the Sun than to their primary Planets. 

M. It ſeems then, what could not agree to 
the Syſtems of Jupiter, or Saturn, could as 
little agree to the Syſtem of the Earth and 
Moon. For, tell me, if 3 or 4 Moons re- 
volved about our Earth, would not they ob- 
ſer ve the ſame Proportion between the Cubes 
of their Diſtances and Squares of their perio· 
dick Times. 

P. They would obſerve the ſame Propor- 
tion; for they would gravitate the ſame Way 
to the Earth, as the Satellites of Jupiter or 
Saturn do to thoſe Planets. And it is obſer- 
vable here, Matihe, that the great Author, 

E 4 . 10 
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re to whom we owe. the Diſcovery and whole 


5 


G— Theory of Gravitation, makes the ſame Sup- 
poſition of more Moons revolving about our 


Earth; and concludes they would all obſerve 


this Proportion, and therefore the fundamental 
Law of Gravitation, where the attracting 


Forces are reciprocally as the Squares of the 


Diſtances from the attracting Body “. 

NM. But they could not obſerve that Pro- 
portion, nor this fundamental Law, if they 
were a thouſand Times, or twice, or but more 


| attracted to the Sun, than to the Earth? 


P. They could not then ſo much as revolve 
about the Earth, if we have reaſoned rightly | 
on this Point before. 

M. Abſolutely ſpeaking, according to this 
Senſe of the Axiom, it is poſſible that the 
Moon might revolve about the Earth, though 
the Limit of equal Attraction between the Sun 
and i it approached to it's very Surface? 

P. That is too extravagant a Suppoſition, 
Matho, and makes the Earth's Attraction of 


little or no Uſe at all to the Moon's revolving 
about it. 


* 80 Lune plures circum terram 1 perin» 
te ac fit in Syſtemate Saturni vel Jovis: harum tempora 
pe eriodica ( per ——— inductionis) obſervarent legem 

lanetarum a Keplero detectam, et propterea harum vires 


centripetęæ forent reeiproce ut quadrata diſtantiarum à cen- 


2 terre, Philofoph. Nat, Princip. Math, Lib. 3. Schol. 


p· 4» M. "or 
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M. Vet it ſeems a genuine Conſequence of o, 
what is aſſerted: For why ſhould any Regard = 
be had to the Earth's Attraction, if the Moon 
might revolve about it, and yet gravitate a 
thouſand Times more to the Sun? Or is it 
impofſible that the Sun ſhould attract at the 
Surface of the Earth, as' s ftrongy as the Earth 
itſelf ? 

P. It is poſſible more Ways than one: 
But in that Caſe all Bodies'on the Surface of 
the Earth would be looſe, or in Suſpenſe be- 
tween two equal and oppoſite Attractions, and 
could not therefore revolve with the Earth on 
its Axis: Their centrifugal Force would throw. 
them off towards the Sun. 

M. Might not the Moon revolve about the 
Earth at four or five Times the preſent: Di- 
ſtance from it; provided the Sun attracted the 
Earth and her equall ?: 

P. Pray when will you have done wy 
your Queſtions? 

M. Very ſoon: Anſwer this. 1 5 

P. If the Sun were at ſuch a Diſtance 
as to attract the Earth and Moon equally, 

in that Caſe the Limit of equal Attraction 
would draw nearer the Center of the Earth, or 
fall more than 200 of its Semi- diameters 


within the Orbit of the Moon, when ſo far 
removed. 


M. Theſe 


Sz 


8 
ö to have been conſidered. ——- You ſaid 
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M. Theſe ſeveral: Conſequences ought, I 


that the Moon, by her Gravitation to the Cen- 


ter of the Earth wonld fall 16 Dunne 


fily computed ? 


towards it in a Minute? 

P. So much the is attracted from the Di- 
rection of her projectile Force in that Time; as 
the ſame great Author has ſhewn. | 

M. And that on theſe Principles the Time 
of her falling quite down to the Earth ; is ea- 


P. With no great Dificulty. 
M. Now I have done with my — 
and ſhall ſtick to the firſt Reaſon why the 
Action of the Sun over the whole Syſtem does 
not draw the Satellites from their primary 


Planets; atleaſt till n — 


againſt it. 

P. The Condition you add is reaſonable; 
M. At the fame Time though I think it 

ſhould ſtumble every Body, and they muſt 

deſpair of ever underſtanding theſe Motions, 

if the Explication of any Axiom ſuſpended the 


plain and ſelf- evident Truth I mentioned be- 
fore; or ſhewed that, when two unequal 


trary Directions, it may yield to the n 
in * to the ſtronger. 


Forces act at once on the ſame Body in con- 


"++; ho 
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P. As long as that Truth lyes in the Way, en ** | 
it will be the more difficult to aſſign any other Wy 
Reaſon than we have dane, ondary, 
Planets are not carried off and ek 
ries by the Action of the Sun. 
MN. Do you want to be relieved, Philon 2 
P. Very much: Vou alt Queſtion after 
Queſtion without Mercy. af 
M. I am glad of this — : My 
Imagination is a little fatigued with theſe Ni- 
ceties, and not ſtrong enough to enter on a 
new Subject; though I have not half done 
with the Particulars I deſigned to aſ. There- 
fore I ſhall be with you again very ſoon. 
F. Then we muſtagree for the future how 
mee and not talk on at 
you Diſcretion, 
M. ngen think of that baer 
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Matho rn to * a the ae — 


.:nets migbt not have revolved ſeparately 
about the Sun, as the immediate Center of 
nEbeir Motion? If the Diftance of the Satel- 


 » lites from their Primaries had been greater 


or leſs, "what muſt | the Conſequences have 


been? That there may be more Bodies in 


. the ſolar Syſtem than are diſcoverable by us. 
In what Proportion the centripetal Force is 
increaſed or : diminiſhed, as the. Planet is 


nearer to, ar more remote from the Sun. 


From what Cauſes the centrifugal Force be- 
comes greuter or leſs. © It is ſbeum neceſſa- 
ry, by bringing the centripetal and centri- 
fugal Forces to an Equilibrium, that the 
Cubes of the Diſtances of the Planets from 
the Sun muſt be as the Squares of their Pe- 
riodical Times. And contrarily, as this 
Proportion holds in fact, from thence it is 
ſbeun, that the centrifugal, and therefore 
the centripetal Force, muſt be inverſely as 


the Squares of the Planets Diſtances from 
the Sun, 


CV. P. 
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im neee eee ee 
Word punctually; wherefore let 9 
us now ſettle how long we are to diſcourſe. 

M. I have obſerved, Philon, when aMan 
is every now and then looking at his Watch, 
to ſee whether the Hour be near, or paſt, his 
Head is more ſet on what heis to do, than - 
what he is doing: So pray let us begin with- 
out any ſuch Condition. 

P. You will have every Thing your own 
way. 

M, My third Difficulty, as you may re- 
member, was, Why the Secondary Planets 
ſhould not revolve directly about the Sun, 

rather than about other Planets, which revolve 
about him? For there is a Simplicity in all 
the Works of Nature, though ſtill pregnant 
with Variety of Effects; ; ſo that there muſt 
be ſome weighty Reaſon for thisextraordinary 
Complication, and compounding of circular 
Motions with circular Motions. 

P. It is very true; this could not be done 
without Choice and Deſign. The Great 
Archite of Nature might have diſpoſed thoſe 
Bodies in other different manners; but poſ- 
fibly in none either more wonderful, or more 
uſeful. The Power and Knowledge diſplay- 
ed raiſes our Wonder, you find, to the great- 


eſt 
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3 © Eighth eſt Height; the Mind ſinks under the Vari- 
| NO py Parting" get a full View, it + 


ſobn forced to ſlacken in the Attempt : And 
as to the Uſefulneſs, it is ſarely the moſt EX= 
rerifive we could Conceive, - | 

M. I know from Experience how ſoon the 

| Mind is forced to flacken ; but have ho No- 
tion of the extenſive Uſefolness of this com- 
plex Machintion, which is the min Un! 
want to be informed in. 

P. You will diſcover this yourſelf as we go 
on: In the mean time it is eaſy to perceive 
thus much of the Deſign. The Sun, as was 
obſerved before, is the Fowrtain of Heat ant 
Lighttothe whole Syſtem: Upen this account 
the Poets ſometimes called him the Eye of rhe 
World ; and for the ſame Reaſon you inferred 
that he was to be a Body of exceedi ng Mag- 
nitude and Grandeur, in reſpoct of the Planets 
NI. I 40 remember it. ; 

P. Yetit was not poſſible that all the Parts 
of the Syſtem; as well the remoteſt, as thoſe 
that lye neareſt to him; ſhould enjoy this 
Advantape of his Heat and Light equally. 

M. It was not: For as the Center of the 
gyſtem was the moſt proper Place for diſpent- 
ng theſe with the greateſt Equality, it neceſſa- 
My follows that, while the Diſtance from 
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the Center is increaſed, the Influcace of his Qua. Figitth 
Rays muſt be leſs perceived. | — 
P. Wherefore, though ly, vrhich 
is next to the Sun, and perhaps Venus the ſe- 
cond from him, ſufficiently enjoy this kindly 
Influence from his direct Rays; yet our Earth, 
which lyes at a greater Diſtance, hath a Moon 
to attend it: And it is by her throwing back 
on the Earth his reflected Splendor, that we 
enjoy the Light of the Sun more ways than 
one; and our Nights, eſpecially in the Win- 
: ter Seafon, borrow a ſecondary ſort of Day 
from the Orb of the Moon. 
M. I have often indeed admired'the Diffe- 
rence of the Winter and Summer full Moons: 
When the Nights are long, the full Moon 
mounts high in the Heavens, and ſheds a 
ſtrong Light; but in the Summer Months 
the creeps dimly among the Clouds and Va- 
pours near the Horizon: The Reaſon of 
which, I think, is not difficult to be 
found out. 

P. It is rather neceſſary it ould be fo; 
but to proceed: As Jupiter is much farther 
removed from the Focus of the Syſtem (if we 
may fo call the Sun) four Moons roll about 
him, which, by their quick Revolutions, 
variouſly ilkeminate the Hemiſphere of that 
Planet turned from the Solar Rays, and plea- 

- ſantly 
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. 2 B&D diverſify his Nights, though otherwiſe 
— remarkably ſhort. For (if we might call the 


Revolutions of thoſe Satellites by the Name 
of Months, as we do thoſe of our Moon) 
fome of the Months in Jupiter are not fo 
long as two Days with us, conſiſting of but 
about. forty-two Hours ; others of them are 
leſs than four of our Days, and the longeſt 
of them, which contains forty of the Days in 
Jupiter, is hardly equal to ſeventeen Days 
with us. Whence ſome or other of theſe 
Moons muſt either be in the Oppoſition, and 
ſhine with full Luſtre, or in the Conjunction, 
or in the Quadratures, almoſt every Night. 
Beſides, theſe Moons, by their manifold E- 
clipſes (while they frequently dip into the Sha- 
dow of their Primary, often obſcure the 
whole Body of the Sun, and ſometimes in- 
tercept the Light of one another) afford a moſt 
entertaining Proſpect, and inſtructive Phæno- 
mena to the Inhabitants of that Planet, if any 
ſuch there be. 
M. This is really a noble, and (if I may 

10 ſay) an expenſive Contrivance for reflec. 
ing the Solar Rays on all the Parts of this large 
Planet: Though he does not enjoy ſo ſtrong 
a Light as our Earth; yet I perceive he hath, 
0 more at Variety of Splendor. 
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Planet, is the more curious, if we conſider 
that at great Diſtances from Jupiter's Equa- 
tor the lower Moons. cannot be ' ſeen; the 
Curvature of his Surface intercepting them 
from the Spectators Eye: Therefore the 
other Moons are raiſed above theſe, to give 
Light (as it would appear) to thoſe in greater 
Latitudes. 

M. That ſeems really to be the Deſign. 


CVI. P. The Contrivance is ſtill heighten- 
ed when we come to Saturn, the remoteſt of 
the Planets. He hath five Moons conſtantly 
rolling round him, which variouſly throw in 
the borrowed Light of the Sun on his diſtant 
Orb: And many ſuppoſe, becauſe of the 
large Interval between the fourth and fifth, 
that there is a fxth revolving there; though 
the Teleſcope has not yet been able to diſco- 
ver it, Theſe, eſpecially the four innermoſt, 
reſemble Jupiter's Moons in the Smallneſs of 


their Diſtance from their Primary, and Quick- 


neſs of their Revolutions about it: Therefore 
they diverſify Saturn's Nights (which in all 
Probability are likewiſe but ſhort) with various 
and beautiful Appearances of the ſame Nature 
as in Jupiter. But beſides all this, he is ſur- 

Vor. II. F rounded 


65 
P. This Apparatus, Matho, for refleQting _: Eighth 
the Light on all the. Parts of the Primary = ret 
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Eighth 


Me. .... rounded with that ſublime and ſtupendou 

= Arch, which we mentioned elſewhere ; ; and 
o which nothing is found equal, or like, in 
all Nature, ſo far as Mortals hitherto know, 
What a grand and noble Sight muſt it be, to 
behold in the Night time, ſuch a lofty re- 
ſplendenf Arch, riſing from the Horizon on 
each Side, and ſtretching up to the Heavens; 
which, as the Diſtance from it encreaſes, 
ſeems the more auguſt and ſtately | This pro- 
digious Aunulus itſelf probably turns round on 
its Axis ; for it is reaſonable to ſuppoſe, that 
no Body in Nature fitted for ſuch a Motion, 
is without it. Thus the Shadow of the inte- 
rior Planet, which always falls on one of the 
Sides of this Ring, when the Sun has a De- 
clination to either Tropick, muſt ſoon be re- 
moved, and the Light of the Sun reſtor' d. 

M. Let me aſk you, Does the Plane of 
this Ring fall in with Saturn's en ?, 
P. It does. 

M. Then! eaſily co conceive that the Shadow) 
of Saturn muſt be projected on that Side of it, 
towards which the Sun declines. | Pray go on. 
"Theſe Appearances are new and ſingular, as 


af one were inventing. n to amuſe 125 
Fancy. 


P. It is not eaſy to reckon up the Werl 
different Appearances which this mighty vault- 
| ed 
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e Body muſt make to the different Parts of nn 
the Planet; or rather to a Spectator there re 
fiding. At ſome Times of Saturn's Year, 

and in certain Latitudes from his Equator, it 
eclipſes the Sun every Noon, as he declines 

more or leſs to the oppoſite Side. And though 

the Duration of theſe Eclipſes be ſtill varying, 

yet they can never laſt long, if the diurnal 
Rotation of the Planet on its Addis be as quick 

as that of er 

M. Pray ow far is the ber Edue of the 
Ring diſtant from the Body of Saturn ? * 

P. About fix or ſeven times the Semi- di- 
ameter of our Earth; and they reckon the 
Ring itſelf to be as brad. 

M. Then I conceive,  methinks, ſince the 
Plane of the Ring falls in with Sarara's E- 
quator, and fince there is ſo large. a Space 
open between it and the Body of the Planet, 
that in ſome Places where it is Winter, and 
the gun declines to the oppoſite Tropick, he 
muſt appear under the Ring at Mid- day, ſhin- 
ing through between it and the Body of the 
Planet: And contrarily, in Places more re- 
mote from the Equator, the upper Part of the 
Ring muſt eclipſe him at Noon-day : And 
that theſe meridian Splendors and Eclipſes 
muſt ſtill extend farther towards either Pole, 
the farther the Sun declines to the oppoſite 
F 2 Side, 
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8.3 Side. For if the Arch of a Bridge lay South 
— and North, the Light below and Se 
above muſt become ſhorter or longer, as the 
Sun roſe higher in the Morning, or deſcend- 
ed lower towards the Weſt in the Evening. 
Pe. This is indeed finely imagined! . 

I Since theſe things are ſo, I am entire- 
ly for a diurnal Rotation of Saturn on his Ax- 
is; otherwiſe theſe Eclipſes would laſt, I pre- 
ſume, for ſome of our Vears. But pray 

what can the Deſign of this ens 
Contrivance be? 
P. Alas! Macho, this is hat I am not 
able to tell you. The greateſt Men have hard- 
ly attempted this in Conjecture; and thoſe, 
who have ventured to make Suppoſitions, | 
have talked rather as if they had been thinking 
of the Ruins of ſome decayed Fabrick, than the 
Works of an Almighty Being. From all Ap- 
pearances it ſeems to be a Work ſtill in Re- 
pair, and anſwering ſtill the ſame Purpoſe for 
which it was originally contrĩived. Thus much 
only 1 think we may venture to ſay, That it 
K was originally deſigned for ſome greater Pur- 
poſe than barely to reflect the borrowed Light 
of the Sun on the Globe it ſurrounds: Since dur- 
ing one half of the Vear in Saturn it intercepts 
as much Light, as it reflects the other. And cer- 
tainly the Purpoſe it ſerves for, whatever that 
| may 
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| may be, cannot be leſs noble, than the Struc⸗ e 


ture itſelf is ſtrange and fingular. 
M. How comes it then, Philon, that wwe 
ſhould fo ardently deſire the Knowledge _ 
Things which are without our Reach ? Are 
thoſe Deſires unreafonable ? or is the Accom- 
pliſhment of them only impoſſible ? If the 
Deſires themſelves are unreaſonable, why 
ſhould they be fo ſtrong ? If they are not; 
why ſhould it be impoſſible to gratify them ? 
P. You aſked this before, as a Queſtion, 
Matbo; and now you urge it as an Obje#ion. 
In the Purſuit of Knowledge we ſhould pro- 
ceed by Degrees and with Attention : Every 
Thing in Time will appear conſiſtent : We 


cannot «diſcover the Reaſons of Things by 


Precipitance and Impatience. We know not 
all the Wonders in our own” Bodies, and 
therefore ought to be the leſs impatient, that 


55 we know not all Wonders in the Univerſe 


round us. Vou inferred perfectly well before, 
That we can have no rational Defires, bit 
_ what were deſigned to be gratified. The Me- 
thods of Senſe are not accommodated to the 
finiſhing our Enquiries, or the full Attainment 
of Knowledge. An Eternity of ſenſitive Life 
re be the greateſt Miſery to a rational Be- 
and could never have been propoſed by 
| — Author of the rational Nature. An E- 


2 ternity 


ny ternity of - Sloth and Inactivity to an active 
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raja Nature is no leſs'abſurd, We are ſo framed 


as neceſſarily to have interminable Views z but 
have not enough conſidered what would be 
the conſiſtent Employment of interminable 
Exiſtence to a rational and active Being. The 
Conſideration of theſe Things would carry us 
a great way, and is foreign to our Purpoſe. 
M. You affect, I perceive, to talk myſte- 
riouſly ; and for all that I underſtand ſo much 
of what you ſay as gives me Pleaſure : But, to 
leave a Subject you are unwilling to enter up- 
on at preſent, tell me _ 


cyl. If the remoter Planets had thoſe 
Moons to attend them, in order to compen- 
fate their Diſtance from the Sun, by reflect- 
ing on them his borrowed Splendor ; how 
comes it that Mars has none? He is more 
remote from the Sun than our Earth, which 
notwithſtanding hath an Attendant to caſt 
upon it this ſecondary Light, 
P. We cannot be certain that Mars is 
without a Satellite; the Learned are rather 
of Opinion that he hath one, though it be 
not conſpicuous to the Inhabitants of our 
Globe, becauſe of its Smallneſs: For as Mars 
is one of the leaſt of the Primary Planets, it 
would be againſt the Order of Nature, if he 


Carried 
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carried along with him a larger Secondary. Cents, 
And it is the more probable that he is not un 
attended, becauſe his Diſtance from the Earth 

is greater than the Diſtance of the Earth from 

Venus: And forme reaſonably ſuppoſe that even 

Venus too hath a Moon attending her. So that 

if there be Room between the Earth and Venus 

for each to have a Satellite, without diſturb- 

ing the one the other, there is ſtill more 

Room between the Earth and Mars for this 

Purpoſe. * 

M. This Increaſe of Diſtance cannot indeed 

be for nothing; nor can we imagine that any 

of the Planets would have been ſet at greater 

Diſtances from the Heat and Light of the Sun, 

, without a weighty Reaſon. 

P. A Satellite of this Planet likewiſe muſt 
be more difficult to be obſerved, becauſe the Se- 
condary of a ſmall Primary muſt revolve at a 
leſs Diſtance from it. 

M. If then both Mars and Shop have 
Moons attending them, there will be zew Bo- 
dies in our Syſtem, 

P. Though as old as the Syſtem itſelf, 
they muſt be new to us, as Saturn and Fupi- 
ter's Moons were, which lay hid from the 
Eyes of Men, through all paſt Ages, and muſt 
have ftill remained unknown, had not the hap- 
py Invention of the Teleſcope diſcovered them, 
not very many Years ago. F 5 M. At 


. « 
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ok M. At this rate we cannot be ONE that 


de know all the Bodies of our own Syſtem. 
; P. Nothing that concerns the Welfare of 
the Syſtem depends on our Knowledge. The 
Ancients thought they knew all the Bodies of 
the Syſtem, when they reckoned but eight of 
ſeventeen which we know. Nevertheleſs.con- 
cerning this Matter I would have you conceive 
thus. The Solar Syſtem, with reſpect to 
us the Inhabitants of the Earth, conſiſts of 
thoſe Bodies which we can perceive : But if 
a Spectator were to be carried from one part 
of the Syſtem to another, he would loſe Sight 
of ſome Bodies that were before conſpicuous 
to him, and others he knew nothing of before 
would come in View. Thus were he placed in 
Saturn, he could perceive none of the inferior 
Planets, except Jupiter, which would appear 
to him ſo to move about the Sun, ,as Mercury 
appears to do to us; but at a ſomewhat greater Di- 
ſtance: Jupiter s greateſt Elongation from the 
Sun appearing there to be about thirty-ſeven 
Degrees, and Mercury's here about twenty- 
eight. As to Mars, Venus, or our Earth, a 
Spectator placed in Saturn could never know 
that there were ſuch Bodies in Nature, unleſs 
he chanced to eſpy them like dark Spots in the 
Diſk of the Sun, while they paſſed in their 
retrograde Motion between that Luminary and 
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his Eye; as we ſometimes perceive Venus and Ge 
Mercury. And from this accidental View of =o 
ſuch black Points in the midſt of the Light, 
he could not in the leaſt conjecture what they 
were; or that they were Planets carried by 
the ſame Laws about the Sun, as Saturn him- 
ſelf is. Yet he would have a glorious Hea- 
ven oyer his Head, illuminated with five 
bright Moons, (or fix probably) beſides ' the 
wonderful pendulous Arch we ſpoke of, and 
the innumerable Hoſt of fixt Stars. The ſur- 
priſing Phænomena of thoſe nearer Bodies 
would make him look upon Saturn as the 
moſt delightful Seat in Nature. Nay, when 
the Spectator had come down ſo far as Fupi- 
ter, he could even there perceive none of the 
four inferior Planets, unleſs by the ſame Acci- 
dent as in Saturn, or the Help of better In- 
ventions than have been hitherto diſcovered. 
If we ſuppoſe him aſſiſted with ſuch Helps, 
and that he had Skill to make Obſervations, 
he might ſtill ſee the Tran he left behind 
him, but not the noble Appearances they 
made in the upper Planet: But this could not 
be a Sight for common Eyes, or for daily Uſe. 
M. It muſt be fo : For, if we may com- 
pare ſmall Things with great, the moſt ſtate- 
ly Fabricks ſhrink into a diminutive and con- 
fuſed Appearance, when we are removed but 
2 a few 


Ab a few Miles from them ; and others we did 
wy not formerly attend to grow magnificent and 


as we draw near them. 

P. That is the very Caſe here: Jupiter in 
the Approach would ſwell immenſely to the 
Eye, ' ſo as to make the Grandear of Saturn 

to be quite forgot ; and befides the Firmament 
f fixt Stars and the ſuperior Planet Saturn, 

the Speftator would here be entertained a- 
nights with four. refulgent Moons, each ap- 
pearing much larger than the Sun himſelf ; 
whoſe different Phaſes, nimble Revolutions, 
and various, as well as frequent Eclipſes, 
would continually : afford him rational Amuſe- 
ment, 


CVIII. M. Pray proceed ; you carry me 
on delightfully through the ſeveral Parts of our 
Planetary World. Methinks I ſee the Hea- 
ven of Jupiter, or Saturn, much more beau- 
tiful than what we perceive here in a Winter. 
Evening. Theſe radiant Moons, in the 
Neighbourhood of their Primaries, muſt en- 
gage a Spectator there more ſtrongly in the 
Contemplation of Celeſtial Appearances ; and 
in my Opinion make him more eaſily ac- 
quainted with the Laws and Principles of 
theſe Motions, than can be done here with us. 
P. I am of the ſame Opinion: For hav- 


ing 
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ing a compact Syſtem of Planets ſo near at, 


Hand, and reſiding on a larger Body, = 


Semi-diameter bears a great Proportion to the 
Diſtances of theſe OD Moons, he 
would have great Advantages in making Ob- 
ſervations, and conſequently in diſcovering the 
fundamental Law of Bodies revolving about a 
Center, by the Compoſition of a centripetal and 
projectile Force, — But if we ſuppoſe the Specta- 
tor brought down to. Mars, the Celeſtial Appear- 
ances will have quite changed their Face. He 
would indeed perceive our Earth going before, 
or following after the Sun, as a Morning or 
Evening Star, after the ſame Manner as we 
do Venus; though its Elongation from the Sun 
would not be quite ſo great; and Venus would 
appear to him, as Mercury does to us, gene- 
rally obſcured, to wit, by the Neighbourhood 
pa brighter Rays of the Sun. But for Mer- 
cury, he could not get a Sight of that Planet, 

unleſs he eſpied him by accident as a ſmall 
black Speck on the Sun's Diſk. And for the 
like Reaſon the learned Gregory ſuppoſes, that 
we the Inhabitants of the Earth cannot be 
certain, that there is not another Primary 
Planet inferior to Mercury himſelf, or be- 
tween him and the Sun, But the Spectator 
in Mars would ſee the two. ſuperior Planets, 
Je! ter and Saturn, though without their 

ſhining 
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„ ſhining Moons. Whence the Nights in this 
Planet, which are nearly of the fame Lengtn 
as ours about the Equinoxes, muſt be more' 
dull and languiſhing than our Nights about 
that Time, unleſs he be accompanied by a 
Moon of his own. And as a Spectator there 
could not perceive our Moon with leſs Diffi- 
culty than the celebrated Caſſini got once er 
twice a Glimpſe of that of Venus; ſo it muſt 
be ſtill more difficult for a Spectator here to get 
a View of his Moon, as being leſs, and rolling 
at a leſs Diſtance from him. Thus you 
ſee, Matho, that the ſame Syſtem muſt ap- 
pear to conſiſt of very different Bodies, . when 
a Spectator is ſuppoſed to be carried up and 
down through the ſeveral Parts of it. It is 
no Argument therefore that Bodies which 
make for the Symmetry and Order of the 
Syſtem are wanting, becauſe we do not per- 
ceive them : It is rather probable that there 
are ſeveral Planets, either primary or ſeconda- 
ry, which the Induſtry of Mortals hath not 
yet diſcovered; nor perhaps ever will. Who 
before Galliles could have ſuſpeted that 
Jupiter had been ſo nobly attended? Or, 
who would have believed that Saturn was ac- 
companied by ſuch a-Train of Moons, before 
Caſſini and Huygens? It is reaſonable to think 
that there are no Chaſms, or unneceſſary va- 
; cant 
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- cant Gadd in the Solar Syſtem.” The diſ- ,,* 


— 


proportionately great Diſtance between the 


fourth and fifth of Saturn's Satellites, made 


the laſt mentioned great Man ſuſpect, that a 


fixth Satellite revolved in that Space; or (which 


is more remarkable) that perhaps the uttermoſt 


Satellite had other Satellites revolving about it. 


M. That would be more remarkable in- 
deed, and, I think, paſt all Comprehenſion; 


if a Body revolved about another as its Center, 
and that other about a third as its Center, and 
that ſtill about a fourth as its Center, who could 
conceive this Compoſition of circular Motions 


P. What is hardly to be conceived by us 
does not therefore become impoſſible to the 


Divine Power, if the Conveniency of the 
Work requires it. | 


M. That is "TL OE 


Pe. All theſe fixteen Bodies reyolve about 
the Sun almoſt in the ſame Plane; in the fame 
Plane, namely, that which the Earth moves 
in: But there are other, and thoſe more nume- 


rous Bodies, which. traverſe the Syſtem all 


Manner: of Ways, and: which are ' likewiſe 

reckoned to belong to it. Hence you may ſez 
ho far we are from being certain how many 
Bodies helong to our own Syſtem. 


M. From what you have ſaid I am fatis- 


hed ; For why ſhould Bodies be conſpicuous 


to 


bus, for whoſe Uſe they were not originally 


ATH O: or, The 


toy deboned. 


P. Conſider alſo that, if they were conſpi- 
cuous to us, they would not be adapted to the 
Uſe for which they were originally deſigned : 
For (as has been ſaid) it is againſt the Order 
of Nature, that a Secondary ſhould be equal, 
or nearly equal, to its Primary. 

M. I remember ſtill the Mill. Stone revoly- 
ing about the Pebb{e, and perceive it is mere 
Unſkilfulneſs to imagine that the Secondaries 
of other Planets might have been conſpicuoys 
to us. I would gladly know what thoſe other | 
Bodies are you mentioned juſt now ; but firſt 
let me aſk, 


CIX. Why is it A chat the Satellite 
of a ſmall Planet ſhould revolve ſo near it? 

2 expected to have beard the Reaſon of 
this from you. 

M. By this gentle Reprimand I find Ihave 
been inattentive to the Conſequences of what 
has been already ſaid. The Reaſon ſec ms to 
be, that a ſmall Planet muſt have its attractive 
Force but weak, according to the Quantity 
of Matter it contains; and the Limit of equal 
Attraction between it and the Sun at a ſmall 
Diſtance from it. This will confine its Satel- 
lite to a narrow Orbit. 


2 P. Could 
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1. 


P. Could a Satellite revolve about i its Pri- Zighth: 


Conference, 


mary at the Extremity of that Limit; or would \u 


it in that Caſe be equally, or nearly equally 


attracted to the central Body, in all Parts * 


its Orbit? 


vol ved near, or at this utmoſt Limit; in its op- 
poſition to the Sun, it would be attracted-vich 
more than all the Force of the central Body, 
the Sun's Action there conſpiring ; and in the 
Conjunction, it would be drawn with no 


Force at all; the contrary Actions of the Sun 
and primary Planet there ſaſpending each o- 


ther. And this muſt prevent its revolving a- 


bout a Center in any Manner; as it was in the 
, Suppoſition we made at our laft Meeting, 


where the lower Body was attracted by that 
above it, as ſtrongly the one Way, as the 
parallel Forces impelled it the other. Whence 
it appears to me that a Satellite, in Order to 
revolve about its Primary with tolerable Regu- 
larity, muſt be placed a good Way within 
this Limit; that the Inequality of Attraction, 
in the Oppoſition and Conjunction, (which 
muſt ſtill be ſomething) ine have the leſs 
ſenſtble Effect. 
P. What you fay is frongly cone by 
conſidering the Syſtems of Saturn and Jupiter. 
Alt the Satellites in each of theſe roll at a vaſt 
Diſtance 


M. If we could ſuppoſe that the Satellitere- : 


STA 
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3 Diſtance within the Limits of equal Attrac- 
Sun between the Sun and their Primaries. 
| This is obſervable in their quick Revolutions. 

M. I remember you ſaid, the innermoſt 
of Jer 8 n revolves about him in 42 

3 * a half. , 

M. At what Diſtance ? 

P. At a Diſtance from him nearly as ; great 
as our Moon is from the Earth; upon the 
Suppoſition that the Sun's Diſtance from us 

is about 21000 Semi-diameters of the Earth? 

M. In what Time ſhould it revolve about 
him at the Limit of equal Attraction? 

P. It could not revolve at ſuch a Diſtance, 
by: what you obſeryed juſt now : But ſuppo- 
ſing it to revolve at 80 Semi-diameters of the 
Earth within that Limit, it could not finiſh a 
Period about Jupiter in leſs than 700 Days, 
or near two whole Years. 

M. There is a great Difference indeed be- 
tween 42 Hours and a half, and 700 Days. 
The Light of it at ſuch a Diſtance muſt be 

greatly diminiſhed, I preſume. _ 

P. It would appear there perhaps but as a faint 
Glow-Worm | in the Sky, hardly affording the 

a gooth Part of the Light which it ſhews him 
at , | 


A. This 
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. This is ſuch a Light, 1 ſuppoſe 46 4 . 
unde would give at 2 ot e gg in a 
dark Night. 


=} 


P. Here is a * Matho, of Fupites ; 


and his' four Moons, at their proportional Di- 


ſtances from him; and bis Arch out here at 


the Extremity of the Paper, ſnews the Li- 


mits of 1 e mn him and the 


Sun. 
* 1 fee it is a vaſt Way without the Or- 
bit of his utmoſt Satellite, 1 
P. It is diſtant from the Center of Jubi 
ter about 159 of his Diameters; whereas 
his utmoſt Satellite i harm 4 13 Diameter 
from his Center. 
M. I am run convinicelin Real 
but this ſhews me in Fatt too, that the ſe- 
condary Planets muſt revolve a 'confiderable 
Way within the Limit of equal Attraction 
between the Sun and their Primaries, in Or- 
der to move with no ſenfible Diſturbance. 


gt at what Diſtance might a Secondary 


revolve about Venus, or Mars, ſince it is ſup- 


poſed that each of cheſe _ 4 Satellite to at- 
ewes it? n 18" 1206 


P. It is not fo eaſy to ge a bone A. 
ſwer. here, as we know not what Proportion 
the Quantity of Matter in either of thefe 
Planets bears to that in the Sun; for from the 
zu M o L. II. G Quantity 
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gb Quantity of Matter and Diſtance given, it is 
EXD ep codeine Pim enen 
Bodies, where their attractive nn * | 
an; H 
is Yet 1 ſhould think a probable Cobjace 
dure might be made, if we kriew the Mag- 
nitude of Venus or Mars, with Reſpect to tha 
Earth; ſinte it ſeems the Proportion be- 
tween the Quantities of Matter i" the . 
e Sen ene nel. Nn 02) £20 
"Fe By tha Means eher we might comb 
= {gent tre ft 


ger * our - Earth? 
Rr ties Diatietcr is ſomewhat leſs; ac- 
cording to the moſt authentick Obſervations: 
But as the Bodies nearet the Sun are teck6ned 
more denſt than thoſe farther removed from 
him, we may ſuppoſe that ſhe cohtains the 
Jame Quantity of Matten that the Earth does. 
Aud then the Point, where the Sun's Force 
and hers'would ſuſpend each other, muſt fall 
about 31, 3 een e e 2 __ 


from her Center. Wan 
X. But d Satellite could not revlv abou 
her at that Diſtance. 25 


P. Nor a good way nearer, dere 
Diſturbance from the Inequality of | Attrac- 
tions in the Oppoſition and Conjunction. And 
v0 we ſhould ſuppoſe a Satellite to move 


about 


„ 


2Coſmonhedria PE tt 
4bout ber at 22 or 24 Semiulliabbierer's Di= F295 
ſtauee; it could not appear to us further re- —_ 
moved Nom her thun 12 or 1 Mitiites 


But in all Probubility it i mach nearer 
to het | What (uf fait was not above two 
thirds of Vs own Diameier diſtant from 
hee ; and very ſmall, though well defined. 
. It i no Wondet that ſuch! & ſmall $44 
tellite fo har fs Pritnaty, E. ppt 
ſervation. ALDH / 
M. As to Mars, the Quantities of Mat- 
wr in the Earth/arid Hun thould .b& as 5 6 
and: actotding to their Diamneters, which 
ale nearly: as 8 And , At Bat av che Barth 
l littie dener, it may be ſuppoſed to con- 
tain fix Times the Matter in Mars! And in 
this Caſe, the Limit of equal Aitraction bo- 
tweeri' the Sun and him walt be 27 Sem. 
diameters of the Furth from his Canter; fo 
that, if we ſußpoſe a Satellite to roll about 
bim at 18 Semi-diameters Diſtance, it could 
not appear farihet diſtant from . his Centers 
than fix Minutes. But if it revolved at 3 07 
4 Semidlameters Diſtance only, which 16 
Body will deny to be poſſhble, and is mueh 
more probable; (if we confider the innermoſt 
SaceNlites of Jupiter, and Saruyn,) that it 
might afford him the greater Light, and per- 
form its Revolutions the ſooner; it could not 


© » * {4 & "** 
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an appear 2 Minutes diſtant from him. A 
——— proportional Smallneſs of ſuch a 


Batellite, and it will be found almaſt im- 
practicable to diſcover it. Now if it be but 
only poſſible that, though this Planet had a 

Satellite, it might not be diſcovered; there 
is. na Ræaſtin for concluding, becauſe no 8a- 
tellite is diſcovered], that therefore Mays has 
Wnt Concluſion. i WIS 


1 To ee oft e er MA 


Cx. M. L-perceivs:the: Swength. of your 
Reafoning: very well; and what- Probability 
there is that Mars ſhould rather have a Satel- 
lite than be without one. The Conſidera- 
tion of theſe: Things is extremely pleaſant ; 
wherefore let me aſk you, What would be 
the Conſequence, or what Difference: ſhould 
we feel, if our Moon were NE 
the preſent Diſtance. from us? offs 
. We ſhould not then have fonr Shot 
cal:Months, (as they are called;)that is, four 
Conjunctions of the Moon with the Sun, in. 
the whole Vear: Nor ſhould we only be with - 
out the pleaſing Variety -of- ſhorter Months; 
but the Moon then could not afford us above 
the fourth Part of the eee n 
nn 8 J kr: | 


w * 
. Sata. , a F * 
- 3 J » 3 4 4 
nee + \ „ # 4 271 4 4 4 
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e en Buesilin . 
4 That would indeed be a very diſad- . 


' nies Change. I have ſometimes read a — i 


ſmall Print by the Moon-Shine; but then I 
imagine the full Moon could not give us more 
Light than now ſhe does three or four Days 
— the Conjunction How would Things 
be if ſhe were carried off from us to my 
Times the preſent Diſtance ? 
Pe. If the Moon were but at twice the 
preſent Diſtance from us, Marbo, according 
to your-laſt Queſtion, ſhe could no longer 
revolve round the Earth as a Ne 3 but 
below it, as an inferior Planet. | 

M. Well, leaving that — 

P. If ſhe were at four times the preſent 
| Diſtance from us, we ſhould not have a full 
Moon once in a Year ;' nor could ſhe then 
give us above the 1 6th Part of the Light ſhe 
allords us at preſent. - | 

M. That muſt be but a melancholy State, 
when our Months would be as long as our 
Vear, and our Moon twinkled dimly, like a 
diſtant Lamp in the Heavens.—But, on the 
other Hand, what Advantages ſhould we reap 
if the Moon were but at half the preſent 
Diſtance from us: For, as removing her to 
a greater Diſtance, muſt diminiſh her Light, 
and leſſen the Frequency of its Returns; ſo 
-bringing her nearer us muſt have the contrary 
Effects. 6 3 ' FU 


1 EO 3 The 
P. I ö ſo : the Months, then would. be 


„ about athird Part of our preſent Month, 


and the Moon would give us four times 
more Light than now : But as the Tides are 
occaſigned. by the Action of the Moon upon 
the Waters; if the were brought within 30 
Semi-giameters of the Earth to its Center, 
the Tides muſt ſwell to a prodigious Height. 
All the low Countries neat̃ the Sea-Coaſts 
would be rendered uninhahitable, the Sea for 
many Miles overflowing them every Time the 
Moon paſſed our Miridian, either above or 
below. Our Tides, which now riſe to g or 
10 Feet, would then ſwell to 68, and in 
many Places to a greater Height. We can 
[ſcarce figure 40 ourſelves the Impetuoſity of 
ſuch a Heap of Waters ſetting in ſucceſſively 
from the Ocean, on the Coaſts, e 
back with equal Fury. . 

N. I conceive in ſome Sort, what Pevaſ- 
tation this muſt make : As the Mouths of 
Rivers are on a Level with the Ocean into 
which they flow, the Tides. would roll far 
into the. Country, and all round muſt be an 
inhoſpitable Deſert, neither Sea nor dry Land, 
but a Scene of conſtant Horror, while the 

Floods | ruſhed either the one Way or the 
other. How much heppier then are we as 
'Things now are ! May I aſk you after this, 
What would be the Conſequence to us, if 
the 


. Cofmothcrria Pueritis. _ 
the Moon's Diſtance were but a fourth Part , 5. Ivy 
of what it is; or if ſhe were within SO OY 
thouſand Miles of our Earth? ?! 
P. Perhaps the Tops of the Mountains 
could hardly then afford a ſafe Retreat to the 
Inhabitants of the Earth from the tumultuous 
Sea; I mean it is to be feared, that then the 
Moon would draw the Ocean almoſt from its 
Bed, making it wheel round the whole Face 
of the Globe, in two Tumors, or 
Mountains of Water, as the Earth revolved 
on its Axis the contrary Way. And if this 
were to be the Caſe, it nearly coincides with 

that terrible Diſorder we obſerved before, 

when we ſuppoſed the firſt Impreſſion of the 

diurnal Rotation made upon the ſolid Part of 

the Globe ; but not upon the Waters, Per- 

haps the Mountains themſelves would in Time 

be daſhed to Pieces, or waſhed down by the 

Fury of the rolling Floods, and our Planet 
reduced to a State of Confuſion. 

MM. I fee the Conſequences in both Caſes 
are nearly the ſame : The not impreſſing the 
diurnal Rotation on the Waters there, and 

the Moon's impreſſing a contrary Force upon 

them here, muſt have had the ſame Effect. 
P. It is likewiſe neceſſary here to obſerve, 

Matho, that the Moon, in all Probability, is 1 
the largeſt Satillite i in che Syſtem, in Compa- 

G 4 riſon 
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. riſon af her primary; it can therefore leſs 


bear her nearer A 


pproach. The Satellites of 
Jupiter and Saturn are perhaps larger Bodies 
than the Earth itſelf; but ſtill they are much 
leſs in Reſpect of their primary Planets. 
Therefore their nearer Attraction cannot diſ- 
order the Fluids of thoſe Globes. And upon 
the ſame Account a Satellite of Mars, or of 
Venus, muſt be extremely little, compared 
with its Primary, in Order to roll about thoſe 
leſſer Planets at a ſmall Diſtance, | 
M. I was going to aſk you this very. 
Queſtion; namely, What would enſue if the 
Satellite were equal to its Primary? But you 
haye prevented me. And beſides, - thoſe 
Changes which we think only a Sport of the 
Fancy to imagine, draw deep, I ſee, in their 
Conſequences, and affect all Nature round us. 
P. The Reflexion is extremely pertinent. 
If the Primary and Satellite were both 
equal in Magnitude and Denſity, the Diſtinc- 
tion of Primary and Satellite would be loſt. 
If their Diſtance were the ſame as at preſent, 
their periodical Time ought to be ſhortened, 
to increaſe their centrifugal Force; if their 
. periodical Time were the ſame, their Diſtance 
| ought to be enlarged to weaken their centri- 
- petal. ' If this were the Caſe between the 
Earth and our Moon, and if the preſent Pro- 


un 
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portion were once broke; we have no Notion 1 Eighth -Y 
on what Terms it could be healed again. 


One Thing however is remarkable in this 
Suppoſition : That both of them muſt then 
neceſſarily revolve about their common Center 
of Gravity, (equally diſtant, in that Caſe, 
from either:) Without Room for the Excep- 
tion I made a little before. Now apply this 
to the Syſtems of Saturn, or Jupiter, where 
there are five or fix Bodies: All theſe, if 
equal, ought to be equally diſtant from their 
common Center of Gravity, and therefore 
diſpoſed in the Circumference of a Circle; 
and at equal Diſtances from each other in that 
Circumference. Thus rolling round that 
Center, and keeping ſtill the ſame relative 
Situations with Reſpect to each other, there 
would be no Difference of periodical Months, 
nor Foundation for that Proportion between 
the Squares of the Times and Cubes of the 
Diſtances of Bodies moving round a Center; 
which, if I may ſo ſay, is the Key to all our 
Knowledge of the Motions of the celeſtial 
Bodies. Hence taking away the Diſtinction 
between Primary and Satellite would be of 
bad Conſequence in many Reſpects. 

M. I find, becauſe we come into a World 
already prepared and habitable, we are not 
ſenſible what Art and Power it required to 

5 make 
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| e Aueh as we ee itt But from Wefs 


oeiye how many Ways it was poſſible for a 
Power and Knowledge 


| have made that Moon, which now gently 


that you have a quick Senſe of the Subjects 
we diſcourſe upon, than the natural Obſer- 
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- Suppoſitions, and their Conſequenecs, I'per- 


leſs than infinite, to 
have miſcarried in this complicated, mighty 


n A mere Change of Diſtance might 


moves the Waters of Cr Ocean, and chears 


our Nights, the Ruin of our Globe: And a 


Change of Magnitude, all Things elſe re- 


maining the ſame, muſt ſoon have ae 
all Nature. 


P. Nothing could e "RES me, Maths, 


vations you often make concerning them. 
M. I am younger than you, Philon, and 


it is more natural for me to make thicſs Ob- 


ſervations, than for the greateſt Philoſopher. 
P. What you ſay ſurprizes me; e ge 


me how that could be. 


M. Vou Men have forgot your firſt Pre- 


judices, and think always on the right Side: 


Theſe Wonders therefore do not affect you 
ſo much. When we come into the World, 
and firſt hegin to turn our Thoughts on the 


great Objects round us, we fancy the Con- 
ſtitution and Frame of Nature muſt be ne- 


ceſſary: And when we take the firſt View 


- ders — EH 


4 9 Ee: of An and Power, and C2yb.. 
{ce the Laws obſerved in the Contrivance, we =» 


fee] the. Oppoſition between our Prejudices on 
the one Side, and the Truth of Things on 
the other, in all its Force. _ 

P, This ſeems not to be without We 
but it reflects no. great Honour on thoſe of 
tiper Years, Who either never made theſe 

Obſervations, or have now loſt thut Senſe * 
er. which produyes them, 


cxl. But are jou not aready fatigued in | 
purſuing theſe Matters??? | 
M. Not in the leaſt; ſornctbing new. als 

ways occurs from phat we happen to talk - 

upon: And now methinks I ſee the Reaſon 
why Jupiter is placed at ſuch a opal 
from Mars, and Saturn from Jupiter; as. 
alſo, why. the next inferior Planet to theſe 
tuo ought to have been but ſmall. 

14 What do you take to be the Reaſon of | 
all theſe Things??? 
M. Thoſe os bo Bodies, 1 ſuppoſe, = 
with. their Train of Satellites, muſt by their 
Attraction have diſturbed . each other, had 
not the Space between them been large enough 1 
to prevent that Inconyenience: And had the 
next inferior Planet been equal to either of 
chen. that muſt have bega the Diſorder. 

3 * 


* 


Margo: as The \ 
What you ſald a little: before ſeems to me 


== extremely reaſonable, That there can be no 


 _Chaſms, nor wineceſſary vacant * in the 
_ "0. .- 


F 2 Four Conjecture is foes by the 


| Obſervation of Aſtronomers ; for while thoſe 
two uppermoſt Planets paſs Sch other, not- 


withſtanding their great Diſtance, they ate 
obſerved fomewhat to affect each other 5 Sa- 
tellites. And had the Planet next to them, 
(or indeed any of the inferior Planets) been 
equal to either of theſe, not only the upper 
Parts of the Syſtem, but the Center itſelf, 


would have been ſenſible of the Difference. 
When the Planets ha 


ppened all to be on one 
Side of the Sun, and no Balance on the other, 
Saturn muſt have been more diſturbed in his 
Courſe, and the central Body itſelf ſhaken. 
© .M. Then it ſeems; placing the little Planet 


Mars in the Gap between our Earth and Ju- 


piter, as alſo the whole Diſpoſition of the 


Planets, was not merely arbitrary, and in- 
different, as is generally thought, but the Re- 


ſult of pre- eontrived Order and Convenience. 
P. You will perhaps ſee more of this as 


you go on. When we have weighed Things 
maturely, and conſidered the Forces of the 


Sun and Planets, according to the known 
Laus of Gravitation ; ; we ſhall find that this 


large 
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lurge Interval, which we may think ethployed en . 4 


23 Spacecs ien Si ein 
. Lou ſaid juſt Eat, e ne | 
axo-attriftiog Bodies made larger, the perio- 
dical Time ought to be ſhortened'tolincreaſe 
the centrifugal Force; or the Diſtance be- 
tween the two Bodies oùght to be widened to 
weaken the centripetal: Now, though you 
have already told me ſomethiag cahcerning 
the Law of the centripetal or attracting Force 3 
yet pray reſume the whole Matter, and 5 
1 familiar way, if poſſible. 
P. Sood, Mat bo, you are likꝭ to cut * 
mere. Wark for us than Tmcofeald, _ 
of us will be able to go through. T 
NM. Enough of your Art, Philan, you wine 
| AA by your pretended Difficulty, ſcrewed 
my Curioſity to the greateſt Height. 
P I would do every Thing to oblige you, - 
except ſpoiling a noble Subject, and making 
it more intricate, through my Want of Abi- 
Aity to communicate it to you eaſily: But ſince 
it muſt be ſo, let me firſt obſerve to you, that 
I ſhall be better able to explain theſe Particu- 
lars by bringing Examples, than by ſhewing 
you the Reaſons of them from Nature. 
MM. Without apologizing for yourſelf, that 
is ths fitteſt Method to be taken wich me. 
n 2 


to: little Parpoſe; ani WER e — 


MAT H Oe or, The 8 
H. Thecentripetab Force, you remember; 


FF iminediate Work of the Deity ; and 


though he might have appointed other-yart- 
du Laws according to which Bodies night 

avs gravitated to each other, yet ibis is the 
Law which: ſor wiſe Reaſons he has made to 
. obtain, That tbe Gruvitation between two 
 Bddhes ſhould always be inverſely as: tht: Squares 
F their Diſtances from tach orb err 
M. This I remember; but let me apply 
its 10 the ſeveral Suppofitions we made be fore 
concbrning our Moon, that the Fhing may 
become more obvious If the Moon had 
been at half the preſent Diſtance from the 
Earth, ſhe muſt have been attracted four 
Ties as ſreonghy. ie mn 
P. Certai 1 j (26.7 2 7 
Le a en y ber ede Hie 
muſt have been but about a third Part of our 
preſent Month, in Order to increaſe her cen- 
trifugal Force, and Mer benen 
down to the Earth? the 7 its 200 3; 
P. It is fo; our Month dben would have 


X 


heen'o our Month now; as 1 to 2, 828. 


MM. And her pn then muſt have Been 
ter? 

P. Without Doubt; bs perl oer 

three Revolutions for _ and bot * half 
the Diſtance. k; 20 | 


It A 


Ciſpnopheoria Paar llici 
M. Again; had the Motion been but at a 


we muſt have been 1 ATI: 


as ſtrungby as nowW e 4b 2 15 + 163, 
F. You are right. 1 
And oor Monti den aud AI have 
Reo ua 6 ug N HD 
Pit muſt have been halt an eiglith fart 7 
of dur pieſent Money: NG 0 290400, 


. And therefore ber Vetori 


Force? Igling 933 


. Unqueſtionazly v for having 
Tines more centti 


peat Force, her centrifugal 


Forct-onghtr-to-be increaſed equilly// to pre- 


vent her being brotgeht nearer the Earth. 
been at twice the preſent Diſtance ftiom tis 
Earth, it muſt have attracted her hut with a 
fourth: Part of the! Forte: it does-tiow z- and 


Months (as : yoo called them) im the whole 
Year , or her Calerity muſt have been lefs, 
to weaken her centrifugal Force; and bring 
n alſo to be a fourth Part of the former. 
P. In alt this you are extremely right. 
M. And had ſhe been four Tires farther 
temdved from us, hd muſt have been at- 
— a ſixteenthꝛ Part of the preſent 


Force; 


tx u E 
been gieawrr, to give her made dünn N 


urhen 


vn bould not have then had four ſynodival 


— 


fourth- Part the preſeut. Diſtance from , 


- a RC cn 4 4g ah a A * 1% # 
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> 2 fyllMoon-once in a Vear g anũ her Celerity 


Drin e be pot dare Rad 


muſt bave been ſo, diminiſhed; as to leave her 
but a, ſixteenth Part likewiſe: of her former 


| Sentaifugal. Force. | nie * BOL A 


5 "Change of Diſtance from the attracting Body 


i —— very by. Nori! Pac 
M. From hence then it Gallows that, as 


changes ie dentripetal Force; ſo changing 
dhe Velocity- of . n 
the centrifugal. 

. t muſt of Neceſſit. t 1 
A. But as the centtipetal Force is increaſed 
ox; diminiſhed, inverſely as the Squares of the 
Diſtances ; is not the centrifugal Force alſo, | 
inereaſed or dunigiſhed in a 1 e e 
| Manner? l 29197707 149507) £199; 
85 N. It is. R te av ttt 1 Hul 
M. Now 4 I.call-to Mind the In- 
ſtance of the Stone whirled round in a Sling, 
when you told me that the centrifugal Force. 
| A woY 

P. You call to dlind. 5 * 
opparunly. + ot Ain 21 
M. Pray then. nk me oder! whit Pro- 
portion it becomes greater or leſs ; for I per- 
ceive, if we knew that, we might underſtand. 
ac it is s that the two. Forces balance each 
2 other ; 


J 
£2 
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other; ſo that a Planet is neither drawn down Ga - 
SHR A Hoey nor flies out from it. 8 
1 CI. P. Here. you. . 
though the Lay of the centripetal Force: be 
arbitrary, and might have been different from 
what it is, had it 10 pleaſed the Creator ; the 
centrifugal Force, on the contrary, riſes. from 
a Neceſſity. of Nature; or, to expreſs it more 
juſtly, from the Reſiſtance of Matter, by 
which a Body always tends to move on in 3 
ſtraight Line. | 
A. We talk d of this LH ago, . we 
- firſt conſidered the circular Motions of the 
Planers. Err a 

P. Hence therefore a Body muſt reſiſt + 
ing put out of its Direction (that is, it muſt 
exert a centrifugal Force) not only according 
to the Celerity with which it is carried round; 
but alſo by ſo much the oftner as it is drawn 
out of its Direction by the centripetal Force 
in the ſame Time, or hindered, from going 
on in a ſtraight Line. 

M. This ſeems plain; it muſt reſiſt each 
Time it is pulled in, as it were, towards the 
Center; and if a Body is, by a repeated at- 
tractiye Impulſe, four or five, Times drawn 
inward from its projectile Direction, in the 
ſame Time that another is but once diverted 
Vor. II. =. 


* 


4 e that Direction, thelr Gentest be 


EY 0: er Türe 


ing the 


JS cn) it mut habe bur er fe Times the 


centrifuga Force of the other. However as 
the dane Force here depends oft two 
Mferent Cu ay fpeak of them ſepa- 
_ titty, tint? Wy the lot clan erve 
what Share each has in producing the Effect. 
5 0 With lf my Heart. © Let us thetefore 
that andther Moon, at a four Times 
greater Diſtance than ours; wete catried round 
the Earth in the fame Tine; and then tell 
me what Celerity ſhe muſt have, with re- 
ect to the interiot Moon? 
M. Four Times 4 greater Celetty; he: 
cauſe ſhe moves round a four Times larger 
Circle in the ſame Time, 
. The Periphery of it is cettaloly' four 

Times longer: © 
M. "Phat is whit 1 meant; for the eit. 
cular Spate itſelf is fixteen Times larger. 

P. Therefore as ſhe moves with four Times 
a greater Celerity, ſhe muſt have four Times 
a greater centrifugal Force; for ſhe has four 
Times a enger Tendeney to 4 im a 
N Lime. 

> M. This 1 think 1 conceive : And if her 

Orbit were only twice as wide, the would 

Have but twice the centrifupal Forte of the 
h inner Moon, becauſe but twice het w_ 
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For I ſuppoſe there are as. many Deviations Ge, 
from moving on in a ſtraight Line, in the a2, 


Cireumference of ah Grote, as in that on 
a greater. 

. Certainly lat he leaſt — 
back upon itſelf,- a well as the greateſt, And 
if you conceive: a Compaſs ſo contrived, as 
to deſorihe two concentrical Circles at once; 
like Parts of both Circles requite an equal 
turning round af the Compaſs ; and there- 
fore equally deviate from ſtraight Lines. 
. 80 far I underſtand then; when two 
Bodies revolva about a Center in the ſame 
Time, and there is no Difference except in 

the Celerity, or Wideneſs of their Orbits, 
| their contrifugal Forces will be as their Cele- 
rities. This likewiſe is the Caſe when we 
ſuppoſe the Earth to revolve about the Sun 
at a greater, or leſs Diſtance, ſtill in the ſame 

Time: The centrifugal Force, and therefore 
the centripetal, 18 always as the Earth's Cele- 
rity in its Orbit, or as its Wu the 
_ 
F. The Application Is vory juſt But 
to come to the ſecond Cauſe of the Increaſe 
of: centrifugal Force; ſuppoſe now that more 
Revolutions of the inner Moon were perform- 
ell in the fame Time: And the Reckoning 
will become different. | 


—— 


. 


{ 
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. Glte'mean Example. 


Pi. af. the inner Moon, inſtead of vt: 25 
a performed two in the ſame 1 5 | 
what Celerity muſt ſhe. have? en 

% M. Twice her former Celerity; thats, 

half the Celerity of the exterior Moon- 

P. And how often would ſhe be — 


from going on in a «'Rraight Line, in theſe two. 


Revolutions? . — * } (116 # 1 . Q 8. 
. N as ofin ne as in one 


Revolution. ; diva NG Oz 


P. Join — Effect of: theſe wrodifatnt 
Cauſes together, and then tell me what her 


centrifugal Force will be)? 
. Give me Time to conſider this. 


In her two Periods ſhe is twice as often re- 


 trafted from going on in a ſtraight Line, aa 


in one; or twice as often reſiſts being turned 
out of that Direction; and at each Time with 
double the Force, becanſe with double the 
Celerity: Therefore her centrifugal Force is 
twice double, or quadruple of what it was. 
P. It is juſtly enough reaſoned, Mato; 
but could you not make it a little plalner . 
M. I underſtand the Thing, but have not . 
a Command of Words. Twice the Number 
of Retractions in the ſame Time will make 
the Body reſiſt twice as much being put out 
of its ä ot exert a double centrifugal 
91 Force 
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Force in the fame Time; and double the 1 
Celerity will make it double of this Double. 
P. This will indeed ſhew that in the whole 
Time of the two Revolutions, the Body ex- 
erts a quadruple centrifugal Force, of what 

tit does when it performs but one Revolution 

in that Time: But how will it ſhew that 
the Body exerts a quadruple centrifugal Force 
in any Inſtant of that Time? | 

M. Since the Body moves equally in its Or- | 
bit, or does not exert more Force in one Part 
than another; divide the Time into any Num- 
ber of Inſtants you pleaſe, and the whole 
Sum of the centrifugal Force into as many 
Parts; and ſtill the centrifugal Force in any 
Inſtant, when the Body performs two Revo- 
lutions, will be quadruple the centrifugal Forge 
in the like Inſtant when it performs but one. 
P. I perceive now you underſtand the Mat- 
ter thoroughly; nor is the Argument different 
on any other Suppoſition: If the inner Moon 
is cartied three Times round inſtead of once, 
ſhe muſt move with thrice the Velocity, and 
exert her Tendency of going on in a ſtrait 
Line thrice as often; that is, ſhe muſt exert 
thrice the triple of ber firſt centrifu gal Force 
in the ſame Time: Or her centrifugal Force 
is no nine Times greater than it was. 
M. Or if ſhe performed four Revolutions 
for one, ſhe muſt exert four Times as often 
. ny her 


— - 
R 


e Celerity ; dt have four Times the Qua- 
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eighth her centrifugal Tendency, with four Times 


drople of her firſt centrifugal Force, So that 
the centrifugal Force here increaſes with the 
Squares of the Namber of W 
formed in the ſame Time. 
P. That indeed is the Law, refoling; you 
ber, from the Inertia, or Inactivity of Matter. 
NM. But a Body revolving about another, 
muſt either be drawn nearer to it, or carried 
farther from it, unleſs theſe two Forces, the 
centrifogal andlventripetal, balance each other. 
P. muſt 
M. What Method cu there be then of 
bringing them to an Equilibrium; ſinee the 
one Force is arbitrary, and the other the n- 
reſary Effect of the Inertia of Matter? 
P. A Method of accompliſhing his Deſigns 
un never be wanting to the Deity ': It is from 
* theſe Forces to an „Ma- 
tbo, according to the daferent Diſtandes of 
the Planets from the central Bodies, that the 
beautiful Proportion flows, which we have fo 
often ſpoke of, between the Cabes of the Di- 
ſtances, and Squares of the periodic Times. 


CxIII. Nr. Since therefore we have fallen 
ſo naturally into this Subject, pray tale the 
Trouble to ſhew me ho this Proportion reſults 
from bringing theſe contrury Forces to un 


Equality: 


1 


Equality: . * to le A | 
nnen — 

P. It does indeed; nor ſhould I think it a 
Trouble: But ſeriouſly 1 am afraid that ſo 
many new Things will be apt to confound 
each other in your Memory. 
M. Their Connexions and Dependance 
rather will bring them back in Order. Only 
go on in che ſame plain Method, and by the 
Help of Examples: This cakes the abſtra& 
Reaſoning more palpable, and hence the 
Things will ſtick better with me. 

P. Well, ſince you will have it ſo, let us 
| keep ill to our two Moons, the one at four 
Times a greater Diſtance from the Earth than 
the other ; and if both revolved about it in 
the ſame Time, in what Proportion ſhould 
their centrifugal Forces be: 
M. The centrifugal Force of the more 
remote, as we ſaid juſt now, muſt be four 
+ Times greater than that of the nearer ; as 
having four Times the Celerity, and but once 
the Number of Deviations from the projectile 
Direction— 
. And in what Proportion ſhould their 
Forces be? 

M. Stay a little till I recollect. The 
Force becomes greater, as the 
— of the Diſtance becomes leſs. lt 
| a 4 13 
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. The centripetal. Fotce of the inner 
> Moon, Philon F 


than that of the other. . M £5657; 

P. If then we ſuppoſe thatthels Fans 
equal in the exterior Moon, hat Difference- 
will there be between them in the nearer ?. 
M. Stay a little The inner Moon hath 
ſixteen Times a greater centripetal ; Force, 
and only the fourth Part of the centrifugal. 
Bleſs me How ſoon muſt ſhe be drawn 
down to the Earth She has only the 
ſixty- fourth Part of the centrifugal Force 
which ſhe ought to have, that it may balance 
the centripetal, and keep her . in a 
Clone about the Earth. | — 

P. Explain this Point a little more aha. i 
ws if. you can. i ern 4 

M. Theſe two 9 are i in ane ex- 
terior Moon: But the centripetal Force of 
the nearer is ſixteen Times greater: than the 
one of them, and the centrifugal Force only 
a fourth Part of the other. Wherefore it is 
plain that this laſt Force muſt be ſixty- four : 
Times greater than it is, (that is, - ſixteen 
Times greater alſo than the centrifugal Force 
of the exterior Moon) that i it Lanky nnn its 
contrary centripetal Force. N 
P. You have now 4 4 it plain enough : | 
But how is her TY Force to be in- 

8 00 » 4] _ "creaſed, 
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creaſed; that it may become n wein 
greater than it is? i b cn r 
— Give me a little Time to think _ 
This is pretty erabbed Work for a Beginner. 
———— The centrifugal Force is increaſed with 
the Square of the Number, of Revolutions 
performed in the ſame Time. That Square 
ought to be ſixty - four Therefore the N um- | 
ber of Revolutions ought to be eight I'm | 
ſure this is right enough.—Now, . Philon, if ö 
the inner Moon performs eight Revolutions, 3 
vrhile the outer hn performs: one; ſhe 
muſt have her centrifugal Force equal to her 
centripetal, and neither be drawn down to 
the Earth, nor carried off from it, but re. 
turn always-i in the ſame Tracxk. | 

P. Notably done, Matho ! You Wh be- 
haved like a Hero! p 
M. I am glad of it; but here a eng | 

ſeems to occur. . '/ : 
B. What is it ? | EL 
NM. If one Revolution of ais exterior 

Moon were only equal to eight Revolutions 
of ours, ſhe muſt certainly be in Conjunction 
with the Sun in leſs Time than a Vear: And 
you ſeemed to ſay the contrary when I aſked 
you, What Difference there would be, if 
the Moon were at four Times the preſent 
Diſtance from the Earth ? | 


P, There 


— For though the 
- 4 Moon at 7 Aecerc 1 


And it would not be 
to come 


re RY The 


P. There is no in this Caſe, 
: periodical Month of 


ſhould conſiſt of about 218 3 
Days more onght to paſs, before 

again overtake the Bun, or get between the 
Earth and him. Becauſe the Earth in the 
Interim muſt have moved a great Way for- 
ward in its aunual Courſe round dhe Sun: 
enough for the Moon 
oppoſite to the Point where the laſt 
Oonjunction happened; ſhe mnſt ſtill move 


_ forward, "till ſhe get between the Earth and 


Sun 16 in. Here her fmodical Month there- 
fore ſhould be more than twice as long as her 


. periodical ; and eonfifting of about 54 5 Days, 


two Lumnations would hardly happen in three 


Years. 


| © "BE; H have forme Notion of this: The pe- 


riodical and fynodical Month would always 
be equal, if the Earth ſtood fill: But as the 
Earth moves, the Moon has ſo much more 
to run over, her her periodical Month i $- 


niſhed. 
P. It is ſo; and at 


prefent the ſmodice! 


Month is about two Days longer 2 the pe- 


VIE: 
M. Well, to return: 


CXIV. Let 


auler. bann 


of the periodic Times and Cubes of the 
Diſtances appears from this Number of Re. 
volutions. | 
P. You ſee, the Diſtance af corner 
Mania. and of nn. 
M. Right. 
P. The Cubes of thoſeare Iy and 64. 
X. They are. 
P. The periodic Tune of. the integer 
Moon i 1, and of the exterior 8. " 
N. Certainly; ſince the one ixeight Times 
— | 
— 6 But the Squares of theſe ar likewiſe 
pe vey | N 
M. O Philon! You have — 
17 For it was the Height of all my Wiſhes, 
(if I may Gy ſo,) to underſtand this; and 
now I do underſtand it. This is not only 
- an Example of the Proportion; but it hews 
from the Nature of Things, how theſe Mo- 
tions muſt be in this 
P. This is the Law, Marbo, which ob- 
tains in the Motions of all the Primary Pla- 
nets round the Sun; and alſo in the Motions 
of all the Secondaries round the ſame Primary. 


M. I 


9 1 


. 5 RS YL 
or how. the Proportion between the Squares. 


* — © 
0 . 
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. M. I remember y ou told me that they who 


placed the Earth in ; the Caster of the Syſtem, 
and ſuppoſed the Sun to' revolve about it, in 


the fourth Place, (namely, above the Moon, 

Mercury and Venus) confounded * beauti- 

ful Law of the planetary Motions. 
Pi They do Violence to Nature itſelf; 


ſince the eentrifugal Force, or the Reſiſtance 


of Matter on which it depends, is ſtubborn 


and unyielding: For, let us ſuppoſe that the 


Diſtance of the Sun from us was but 1 2000 


Semi-diarneters of the Earth, or 200 Times 


the . Diſtance of the Moon; and then the 
Cubes of their Diſtances will be So 
and 1: The n of which Num- 


bers are 2828 and 1. So that the periodi- 


cal Time of the Sun ought to be 2828 Times 
that of the Moon: That is, either our pre- 
ſent Year ought to contain 2828 Revolutions 


of the Moon, each confiſting of about three 


Hours, ſix Minutes; or our preſent perio- 
dical Month ought to be but the 282 8th 
Part of the Year ; whence one Revolution 
of the Sun would be equal to 2 11 of our 


. preſent Years. Either of which is monſtrous. 


M. Thoſe Philoſophers are as far wrong 


in this Reſpect, it ſeems, as in ſuppoſing that | 


ſuch a ſmall Body as the Earth could reſiſt 

the attractive Force of the Sun and Planets, 

without being drawn from its Place. 
P, They 


| — PALE 


P. They might eavily 2 — 


in not diſcovering this Law of the celeſtial warm 


Motions ; but not to on the Miſtake they 
were under, eee eee 
| W than Ignorance. Arg 
M. Pray give me another Exxinple.of this 
Proportion) that I may! apply the fame Rea- 
ſoning to Bodies revolving at other Diſtances. 
P. Suppoſe two Planets revolving about 
the Sun, the one 5 Times more remote from 
him than the other which is nearly the Caſe 
between Jupiter and our Earth; and then 
M. Permit me to go on with the Argu- 
ment myſelf — The Earth, being but at a 
fifth Part the Diſtance; will . 2% Times 
more centripetal Forde than Jupiter; and 
if they had performed their Revolutions in 
the ſame Time, it muſt have had but à fifth 
Part his centrifugal Force. Therefore, if 
we ſuppoſe theſe two Forces to balance each 
h other in Jupiter; when the Earth has got 
five Times more centrifugal Force than it 
hath, it will ſtill have but the centrifugal 
Force in Jupiter, or the 2 th Part of what 
it ſhould have, that its centrifugal Force, as 
well as centripetal, may be 2 5 Times that in 
Jupiter, and con n 3 one — 
the other. 


| 75 vou 
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E u „eLeith e 


about two tenths. - 


ett rio 


. Since the Earth muſt have 1 2 5 Ties 
more Force than it has, that 
Number 125 muſt be che Square. of the 
Number of Revolutions: which it performs 
in the fame Time that Fapiter performs one ;. 
or it mult perform: ſome more than eleven 
Revolutions —— . 1 167 is 
the Square: of 11. " 
P. The Square-Root of 1255 To ; and 


Shen .ahe..Diſtanors--being' 1 am 5, 
the Cubes of theſe are 1 and 125; and the 
Times being 1 and ae e eee 
theſe are likewiſe. 1 and 12 5. l er. 
P. All this is perfectly right, Macbo; an 


on this Suppoſi tion you ſee Jupiters periodic 


Time muſt be ſome: more than eleven Years : 
But had we taken the Proportion of the two 
Diſtandes more exactly, which is ſomewhat 
greatet than that of 53 to 1, Jupiters peri- 
odical Time would have been 11 Vears and 
about 314 Days, which it really is. How- 
erer it Was neefleſs to have affected _ 
Nicety, which muſt have engaged you in 
more tedious Co ion; daes the Reaſon 
of the Thing appears as wen from one Di · 
ſtance as another. 


M. As 


cn le Nabe 
M. As this 


I ſhall try the Computation by myſelf; ſince 
I have "that Diſtances and an Times 
in the firſt Dugnum you pave me, 
P. By that Means you may mae tht bo. 
lint Theoretn familiar to yourſelf, - 

NM. As to its being fundamental I am MY 
yet ſo good 4 judge: But certainly it is att 
amazing Inſtance of the Power and Wiſdom: 
of the Creator, to impreſs theſe different 


Fortes 6H the ſaine Bodies in fack n Manner, 


that While the centripetal always Inpells the 
Planets inverſely as the Squares of their Di- 
ſtances from the centtal Body; the 'tentrifus 


gal ls proportioned to it in that only Quantity, 


by which a circular Orbit could be deſcribed! 


P. Let thoſe Perſons, Marbo, look to 


theſe Motions of the Sun, Moon, and Pla- 
nets, Who ſu 


an indolent and ſlothful Being; dr pethaps 


"01 mere Name, and State Tick of the 
Lepiſlators, to fright Men into a Com- 


pliance with their Schemes. 
M. O ſtrange f Drdolert, or a mere Name ! 
What Proof of almighty Power would they 


cheſs Motions expoſed to the Eyes of all? Or 
would it ſatisfy them that tha were an all- 


5 Powerful 


Proportion leich in he Md. as 
ons of all che Planets reyolving about the Sun, Aa | 


ppoſe that the Deig muſt bs 


have; or could they comptehend? Are not 


S , * * o N 
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power ful, Being, ho preſerved - the World, 
= if the heavenly Motions were ſopt,. Mar Na- 
ture went into Confuſion ?. n; 
P. You; have Reaſon to aſk this contra- 
dictory Queſtion: For when Men refuſe their 
Aſſent to the moſt plain and natural Proofs, 
it looks as if they would be ſatisfied with 
their r. Contraries ; that is, with no Proof at 
all; or rather that they are reſolved n not to be 


| J 9fAy 3 


"6b. 5 M. vince it is certain frm Obfer- 
vation, that the Squares of the Times of the 
6 Planets round the Sun are as the Cubes of 
their Diſtances from him ; and fince you have 
ſhewn me according to what Law the cen- 
Brifugal Force i Is. increaſed . or diminiſhed ; Þ 6 
now ſee plainly, and any Body may from 
thence , gather, that their Attraction toward 
the Sun. is inyerſely Fol the Squares, of their 
Diſtances from him 
P. Shew. me how you colle& this . 
M. The centrifu 1 and centripetal ba orce 
of any Body Fin Ul a circular Orbit about 
another, muſt be equal: But by examining 
the centrifugal Forces of any two Bodies, ac- 
cording to the Rules you have explained to 
me, I find theſe are inyerſely as the Squares 
of the Diſtances of the two Bodies from the 


l 5 central 
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central Body. Therefore I, conclude * 29 
eenttipetal Forces, which are equal to, he 


muſt be in the ſame Proportion. Werte 
P. Four Argument js good; but a it 
"to ſome of our former Examples. 


M. In the Example of our two Moons, one 
at a four Times greater Diſtance from the Earth 
than the other, the nearer Moon hath dduble 
Celerity, and deviates eight Times oftener 
from the projectile Direction in the ſame Time, 
than the exterior: Hence ſhe muſt have ſix- 
teen Times more centrifugal Force, and there- 
fore ſixteen Times more centripetal, than the 
1 Moon at four Times the Diſtance. And from 
this I now ſee that the Proportion between 
the Squares of the Times and Cubes of their 
Diſtances is indeed a fundamental Article in 
order to underſtand the Law of the ee 
Motions. 5 
P. It is as you ſay; 3 * that « once e dif- 
covered the reſt becomes eaſy, 

M. I am likewiſe ſa:isfied from this Ar- 

k gument, V3, Since the Squares of the peri- 
ogdical Times of Satellites revolving about the 
ſame Primary, are as the Cubes of their Di- 
ſtances from it; that they cannot be more, 
nor ſo much attracted to any other Center, as 
to that of the Planet about which they move. 
For if they were but equally attracted to 
Vox. II. 1 another 


0 


— n— Ps — r wa oa, wt, we —— 4 — 
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DP a. 

ae another Point, their Attraction to that Center 
erence. 

= would be nothing at all, inſtead of being in 
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verſely as the Squares of their Diſtances: : 


Whence that Proportion muſt be ſpoiled. 


P. You are right : : Since no Attraction at 


all could have given Foundation to. no  Pro- 


portion at all. 
M. But you faid that other Laws of At- 


traction might have been appointed by the 


| "Eentripetal * orces have been * 


Creator, had he fo pleaſed. | 
P. Surely ; for the Attraction might have 


been directly as the Diſtances, or inverſely as 


the Diſtances; or directly as the Square-Roots 
of the Diſtances, or inverſely as the Square- 
Roots of the ' Diſtances ; ; with an endleſs 
Number of other Suppoſitions, which were 
all equally poſſible to the Deity, though not 
equally convenient for the Nature of his Work. 

M. Pray give me an Example of this, that 
Tay ſee the Difference between any of theſe, 


A and our preſent Conſtitution? 


P. You need only to be put in the Wey, 
to purſue any of theſe Caſes by yourſelf. Tell 
me then, if the Attraction had been directiy 
as the Diftances, and one Planet had been re- 
moved to twice the Diſtance of another from 
the Sun, in what Proportion 22 their 


— 


M. That 


24 1 
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M. That at twice the Diſtance muſt have 8 
been twice as ſtrongly attracted; 91 ne —— 
to its double Diſtance, to Wit. 
P. And their centrifugal Forces: 
M. Theſe muſt have been in the ſame! 
e een, to balance their contrary centri- 
petal Forces; if they nn to move in 
circular Orbits. 
P. By what So could «a planet ab! 
double the Diſtance have had double the cen- 
trifugal Force, to balance its ne centriĩ- 
petal Force? F: 
M. If it bad 5 a Aminen in 
the ſame Time, its double Celerity muſt have 
given it a double centrifugal Force. For on 
this Suppoſition the centrifugal, as well as 
centripetal Forces muſt have been as the Di- 
ſtances. And at this Rate all the Planets 
muſt have revolved about the Sun in the- 
ſame Time: For then their centrifugal Forces 
muſt all have been as their Celerivies, or Doo 
ſtances from the gununun n. | 
P. It is ſo; the tab 3 muſt 
have performed a Revolution. ab. ſoo as * 
innermoſt Mercury, 'Y 
M. Let me go on; I chink-1 fee {till . 
dung farther. In that Caſe they could ne- 
ver have changed their relative Situation with 
* to each other; Saturn or Jupiter 
| * I 2 performing 
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Ti." e peeforrning half, or any Part of a Revoluti- 


—_——_ on, as ſoon as Venus or Mercury. And if. at 


the Beginning of their Motions, ſome Bodies 
had been' placed on the oppoſite Side of the 
Sun, with Reſpect to others, they could ne- 
ver have had Sight of each other, but always 
remained in that Oppoſition, obſcured by the 
Sun's Rays. Or had an interior Planet been 
placed directly between another and the Sun, 
it muſt ſtill have appeared as a Spot upon his 
Diſk. In ſhort, our preſent inen 
ſeems every Way preferable to this. 
P. It is likewiſe more natural, Mato, 
that the Attraction ſhould go on decreafing: 
from the Sun, as well as the Heat and Light, 
and decreaſing in the fame Proportion; rather 
than increaſing.— Again, If the Gravitation 
ta the Sun had been inverſely as the Diſtances, 
what muſt have been the Conſequence? * 
M. A Body at half the Diſtance muſt have: 
been doubly attracted, and ought therefore 
to have had double the centrifugal Force of 8 
another at the whole Diſtanſtde. 
P. And if they had performed their Re- 
volutions in the ſame Time? 
M. The innermoſt could have had but 
half the centrifugal Force of the other „ or 
ane fourth of what | it ſhould have had. 


FT 1 * How 


— Nan 


P. How could it have got four Times as = 
much centrifugal Force? 

M. If it had performed two Revotitions 
| for one. And from this I ſee the reſt : For 
ſince the interior Orbit was half the exterior, 
and the interior Planet revolved twice in the 
Time the exterior revolved once, their Ce- 
lerities muſt have been equal, and therefore 
their periodical Times directly as their Di- 
ſtances from the Sun. 

P. Vou are perfectly right. If this had 
been the Law of Gravitation in our Syſtem, 


the Celerities of all the Planets muſt have 


been equal, and their periodical Times as their 
Diſtances. Jupiter muſt have performed a 
Revolution in ſome more than five Years, 
and Saturn in ſomething leſs than ten. 

NM. I am delighted with this Sort of Rea- 
ſoning, and fancy, without giving you more 
Trouble, I ſhall be able on any other Suppo- 
ſition to draw the Conſequences for myſelf, 
and find out on what Terms the centripetal 


and centrifugal Forces are to be brought to 
an Equilibrium, ſo that the Body ſhould de- 


ſcribe a circular Orbit. 
P. It will not be difficult. 


CXVI. M. I now begin to underſtand 
N I defired to be informed of in the be- 
| 13  ginning 


Conterence. 
— 


al 


ö 
| 
| 
| 
| 
| 
| 
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ginning of our Diſcourſe; namely, That all 


— theſe ſixteen Bodies act not The revolved 


about the Sun immediately, as the Center of 


their Motion, without great Inconvenience. 


P. In what Reſpect? 
M. The more remote Planets muſt hm 
have been deprived of their Moons, which, 
by reverberating the Sun's Rays upon them, 
diverſify and chear their Nights. tt 

P. They would likewiſe have ſuffered ano- 


ther Loſs, Mat bo, not inferior to this, in that 


the exterior Planets muſt have been removed 
to a much greater Diſtance from the Sun. 
N. Thave a Notion why this muſt have 
* but pray aſſiſt me. 
P. Our Moon, for Inſtance, by revolving 
about the Earth, as a Center, muſt neceſſa- 
rily be brought near it, that ſhe may be with- 
in the Bounds of its ſtronger Attraction: But 
had ſhe revolved directly about the Sun, ſhe 


muſt as neceſſarily have been removed to a great 
Diſtanee from the Earth, that ſhe might 


haye been on the other Side of that Limit; 
leſt the: prevalent Attraction of the Earth 
ſhould have diſturbed her Motion, or drawn 

her the contrary Way. 


M. This is indeed Gan from what 


has been ſaid before: She muſt have then 


rolled a conſiderable Way without that Limit, 
as now ſhe moves within it. * 


Cojmatheoria Puerilis. 
P. If then we conſider Jupiter and Ca- 


3 


turn, thoſe larger Planets, attended each with wy 


a Syſtem of Satellites; their Moons, in this 


Caſe revolving ſeparately about the Sun; muſt 


have been removed to a vaſt Diſtance from 
them. 

M. Toa vaſt Diſtance certainly, if (which 

feems reaſonable) they ought to have been 
placed as far without the ſtrong Force of theſe 
huge Bodies, as now they are within it. For 
in thoſe remote Regions, where the Sun's at- 
tractive Power becomes comparatively weak, 
the Force of Jupiter and Saturn reigns far 
and wide. 
P. We may in ſome Meaſure gueſs to 
what a Diſtance their Satellites ought to have 
been removed from ſuch huge Bodies, in that 
Caſe, when we conſider that they diſturb 
each other's Satellites at an immenſe Interval 
in the preſent Diſpoſition. 

M. That I did not think of: I find now 
you had good Reaſon to ſay, That the large 
Interval, which we may think laid out to little 
Purpoſe, is notwithſlanding, when maturely 
conſidered, the greateſt Frugality of Space. 
Any of the Satellites of theſe great Bodies 
muſt then have been as far removed from ei- 
ther of them, as now the Bodies themſelves 

are diſtant. from each other. +. 2 85 
g I 4 3 
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Pi- If therefore all the Planets, as well 


2 ä as Primary, had revolved about 


the Sun ſeparately, as the immediate Center 
of their Motion, Saturn, you ſee, muſt have 
been removed much farther from the Center 
than at preſent, and the Bounds of the whole 
Syſtem greatly enlarged, 
M. To near double, I idea ; ad the 
Periodical Times of the Planets muſt in Con- 
ſequence have alſo been lengthened, accord- 
ito the Proportion we have ſpoke of. 
. Without doubt: Had Saturn ben at 
double the Diſtance; : he could not have com- 
pleted his eee in leſs than eighty- two 
Vears. un den 
M. Hence life i if all theſe firteen 
Bodies had revolved ſeparately about the ſame 
common Center, as now the Primary Planets 
do, they muſt have ſuffered two Loſſes equal- 
ly great; having the Heat and Light of the 
Sun, more faint and languid by Day, and 
no vicarious Luminary to ſupply his Place by ; 
Night. 
P. All that Variety of Light, Matho, we 
ſo much admired before, all thoſe Viciflitudes, 
and glorious Phenomena in the Heavens, are 
quite extinguiſhed on this Suppoſition. | 
M. In Truth I think it is hardly poſſible 
to Wer the. — Diſpoſition. of the 
. Syſtem, 
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Syſtem, and how uſeful the ſeveral Bodies in r 
it are to each other, without being full of aa 
Senſe of Love and Gratitude to the Creator, 
for his indulgent Care and Proviſion. Were 
we deprived but of our Moon, it would not 
be eaſy, I believe, to find out all at once e the 
ſeveral Loſſes we ſhould ſuffer. 
P. It is reaſonable to think, we could 
only er n of them by feeling them. | . 


CXVII M. What we have ſaid juſt now 
| ſuggeſts a Reaſon, I think, Why the outer- 
moſt Planets ought to have been een 
thoſe nearer the Sun. | 

P. For what Reaſon then doth it appear 

to you that this was ſo ordered? 2 
MM. By how much the exterior Planets 
were to be more diſtant from the Sun, ſo 
much the more were they to ſtand in need 
of the Relief and Comfort of thoſe Satellites, 
or vicarious Luminaries: And had they nct 
been prodigiouſly large Bodies, in reſpect of 
the interior Planets, their attractive Force 
could not have been ſtrong enough to keep 
each of them a Syſtem of Moons rolling 
about itſelf. | 
P. Iam entirely of your Opinion, Sa- 
turn we ſee, in the utmoſt Regions of the 
Syſtem, is able to retain five or ſix ſecondary 
2 Lights 
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e. Lights rolling round him; and Jupiter, 
[ though near about the middle of it, keeps 


four: Whereas had any of the Jour lower 
| Planets been ſet off to the utmoſt Parts of 
the Syſtem, they could hardly have retained 
one Satellite, againſt the Attraction of all the 
great Bodies lying near the Center. We 
may imagine that great Bodies placed near 
the Center might have been more proper and 
uſeful ; but we do not conſider the Inconve- 
nience of ſuch a Diſpoſition, The Syſtem 
in that Caſe could not have confiſted of near 
ſo many Bodies, nor thoſe near ſo uſeful to 
one another. 
M. Beſides the Inconvenience, the pre- 
ſent Order ſeems more agreeable and decent. 
Tt would have had the Appearance, in ſome 
fort,” of Neglect and Careleflneſs, had the 
leſſer Planets been thrown to the out-ſide : 
But theſe larger Bodies incloſing the Syſtem 
look ſtately and magnificent. | 
P. Add to this likewiſe, Maths, (ſince 
the Celerities of the Planets are reciprocally 
in the ſub- duplicate Ratio of their Diſtances 
from the Sun ;) that it muſt have appeared 
againſt the Order of Nature for ſuch a 
mighty Body as Jupiter to have been car- 
ried round with the * Motion of Mer- 
yy ; or that Mercury, Venus, or our Earth. 
3 ſhould 
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ſhould baye moved at the flow. Rate of Sa- 
turn or Jupiter. ; — 

M. Tt does not indeed ſeem natural for a 
Body to move the faſter, the larger it is: 
But explain a little, if you pleaſe, we Pro- 
portion of the Celerities of the Planets. _ 

P. I dare ſay, if you conſider it, you will 
be able to make this out by yourſelf, we 
NI. The Truth is, I do not underſtand 
what you mean, by being reciprocally in the 
A Alea Ratio f the Diſtances. 

P. That is only, that the Celerities of 
che Planets are inverſely as the Square- Roots 
of their Diſtances from the Sun. | 

M. This is more intelligible, and now I 
fancy I can deal with it, by the help of our 
former Example of the two Moons. 
The interior had her Orbit but a fourth Part 
of that of the exterior, and ſhe performed 
8 Revolutions for the other's one; fo that 
her Celerity was double that of the other: 
Or their Celerities were as 2 and 1. But 2, 
the Velocity of the nearer, is the Square- 
Root of 4, the Diſtance of the more re- 
mote, that is, their Velocities were inverſely 
as the Square-Roots of their Diſtances. | 

P. I find I was in the wrong, Matho, to 
| affect ſuch a learned way of Speaking; Good 
Senſe has not fair Play, when it is oppreſſed 

with 
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2 with hard Words: But I ſhall be on my 
Sund for the — 5} cE: 


M. If then the Diſtances of the Earth 
and Jupiter from the Sun were as 1 and 5, 
their Celerities would be  contrarily' as oe” 
1 5 and 1. 5 
P. You are perfectly right ; ; and | it is fol in 


; all other Caſes —— 


M. Leaving this, pray let me obſerve o 
you, leſt I forget it, one ſingular Advan- 
tage with reſpect to the ſhortening the Dark- 
' neſs of our Nights here on this Planet, which 

I have often thought of by yl. "EM 

P. What is it? | 

M. I underſtand from what we ſaid for- 
merly, concerning the annual and diurnal 
Motions of the Earth, that we are exactly 
half the Time in the Rays of the Sun, and 
the other half in the Shade of the Earth: 
And yet a great deal more than the half of 
our Time is Day-Light, if I may fo expreſs 
it; for if we take in our Morning-Dawn,' 
and Evening-Twiligbt, they ſhorten the dark 
Half of our Time, by at leaſt three: Hours | 
every Night. 

P. This, among many others, is an Ad- 
vantage we reap, Matho, from the Conſti- 
tation of our Atmoſphere, which ſpread round 
the whole Earth, does the Office of a Moon 


for 
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fot den Hours every Night, by — 


the Light of the Sun in upon the Globe it — 


ſurrounds. Were it not for this Contrivance, 
intenſe Darkneſs would ſucceed to the Sun- 
Light, not gradually as now, but in an In- 
ſtant: And contrarily, the Light of the Sun 
to intenſe Darkneſs, The Traveller would 
be benighted in a Moment after loſing Sight 
of the Sun: Nor in the Morning ſhould we 
be able to bear the ſudden Change from thick 
Shades to bright Sun- ſhine. It would be 
like bringing a Man from Confinement in a 
dark Dungeon, all of a ſudden into open Day. 
M. O the Goodneſs of the Creator] As 
Light is a precious Thing, how many won- 
detſul Ways has he taken to ſupply it to his 
Creatures! Who of a thouſand thinks now 
on this Advantage? It ſeems to be one of 
thoſe Caſes, where we could only diſcover 


our Loſs by feeling it. 


P. We are andy prevented with the 
Comforts of Lite ; and therefore, as you ob- 
ſerved a little before, we imagine Things 
could not have been otherwiſe than they are. 
M. I remember you told me before that 
our Atmoſphere is @ Scene of Wonders ;, and 
I think this is one, That the Arr ſhould be ſo 
'' tranſparent and pure, as to tranſmit to us the 
Light of the fixt Stars; and yet ſo groſs (if 

I may 
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e Word) as fo reflect on us . 


3 RS Light of the Sun. when obſent. i 


P. The Air that ſurrounds our Globe, 
| Matho; is as neceflary to our Support, as the 
Globe itſelf. This elaſtick Fluid is to us the 
Breath of Life : It is in all the Parts of our 
Bodies, and by a Counter-Preflure: which: we 
feel not, preſerves them conſtantly from be- 
ing cruſſud: It is many Ways abſolutely - 
neceſſary to Vegetation; the Vehicle by 
which: Dews and refreſhing Showers are con- 
veyed to the otherwiſe <> and thirſty 
Mold; and with all this it is the very Spirit 
of Fire and Flame, without the Uſe of 
vrhich Life would be miſerable. 
M. I ſee on every Hand by what . | 
| ſtances of Power and Kindneſs the Creator 
_ hath guarded. his Works againſt the Excep- 
tions of ignorant Mortals: All this is per- 
formed by Means of an Element, which wo 

think ſcarde deſerves our Attention. 

| P. it is true; but in che Nature of 
Things there is no guarding the Works of 
Knowledge againſt the Calumnies of Igno- 
rance, fince the more artful the Performance 
is, the more ſuch People carp at what they 
do not underſtand. Let us leave them then 
We of. their. own. Mind, to 
| PANS,» - which | 


 UbfratBeorih Prerike” * 


8 Nature will expoſe them. — 
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which a ſmall Acquaintance with the Works Eighth 


— N 


M. I was going to aſk you about che 


Elafticity of the Air, and why you think it 


zs in every Part of our Bodies ; but 1 am ard 
of troubling you. 


P. A few plain Experiments will Sake L 


| you know more of the Elaſticity of the Air, 


than T can tell you. The Weight of the 


Atmoſphere is balanced by this Repellency 
between its leaſt Parts, The Preſſure of it 


therefore-upon all the Parts of our Bodies, 


is counter - poiſed by this Repellency of, the 
Particles in all Parts of the Body; and not 


at all by our ſoft Fleſh, and leſs by che Re- 


Df. che buen ard Particles, one againſt 


another; becauſe the Surfaces or Figures of 


our a are not fitted to that Purpoſe. 
When the Preſſure is taken off one Part of 
the Hand, by laying it on the Mouth of a 
Glaſs out of which the Air is drawn, wa 
feel a great Force and Pain. This is be- 
cauſe the internal. Particles have nothing to 


act againſt. We ſhould- feel an equal Pain 


at all Times, and in all Parts of our Bodies, 


were it not for theſe : The Repellency of q 


the external Air has no Share in this. When 
the Glaſs from which the Air is drawn out, 
is of an irregular Figure, it is ſhivered to 

Pieces 


rence. | 


e 9 ; "TY ' 2 
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. Pieces in an Inſtant . When Men dive 

o ſuch Depths in the Sea, that the internal 

Particles of Air are crowded into half the 
Room, they feel great Pain. This is con- 

firmed likewiſe from what happens in the 

 Diving-Bell : But theſe Things would re- 
quite more Time and Words. 

M. Nay, Pbilon, 1 am now more than 
content to leave you: You talk away ſo faſt, 

* you are quite out of my Sight. 


MY ns r . 
* 


8 Whenthe Air is exhauſted out of the C, Receiver 
x rodigious Preſſure on all the Parts of it uite 
— The mutual Repulſe between the Particles: of the 
| external Air does not keep off this Preſſure, or form an 
artificial Vault to preſerve the Glaſs. It bears this Preſ- 
ſure by the Advantage of its og bots nod. as an 2.4 
equally at both En Force. 
| „ imes equal to what the 
exhauſted Receiyer does. And neither the Figure of 
our Bodies, which is conſtantly while we move, 
or breathe,” nor the firm Texture wr PRs bet 
to bear this conſtant and vaſt Wei Peel e 
ther of theſe were the Cauſe, we nevertheleſs feel 
Always an exceſſive Pain. It muſt be a Spring therefore, 
both more powerful and artful, which counter-acts this | 
Preſſure, and prevents the fatal Effects it would other- ; 
wiſe have. And this Spring can be nothing but the Par- 
ticles of the Air itſelf in all Parts of our Bodies, as was 
fd. * is .impoſlible to reflect on this without Amaze- 
6 0 . \..# k : a : 
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What i hive 5 the 8 if the. 
Moon had moved in a Plane croſſing. the -+ 
Fat, or Plane of the Earth's Orbit, 
at right Angles, That our Earth is 4 
1 to its own Satellite, appearing to her 

near 16 Times larger than the Sun him- 
«ſelf, and thereby throwing on ber a vaſt 

'" "Glam of Light. Jupiter appears to the in- 

155 nermoſt of bis Satellites 160 Times larger 

tben tbe Sun does tous; and Saturn more 

| E. "than a 1000 Times Jarger to bis neareſt Sa- 

tellites: They muſt therefore throw a prodi- 

gion Splendor on their own Moons. That 

= the Plants both Primary and Secondaryare 

| "7 thus" carefully illuminated, ſhews © they are 

| © not empty © Seats ; but deſigned for Habita- 
Jen, Por Light in the Nature of Tg, 
+. anſwers to Eyes. 4 1 feilful Artiſt cid 

not defign that which is more noble for®#he 
De of what is of an inferior Nature. The 

whole material Univerſe was therefore made 

for the Sake of Rational Beings. That 

our Sun at the Diſtance of Sirius or Are- 

i i. . K turus 


* 


"ba Satellites, Matho, if you have.paſt 


all your Time, ſince I ſaw you laſt, ins the 
| Regions above. 


MFH: 5 
turus would appear but like one of the 
fixed Stars, and the ar Planets be quite 


_ abſorbed by the immenſe intervening Space. 


4 be great centrifugal Force on the larger 
Nlaneis a Relief to their Inhabitants, as ſuſ- 


. than in finaller Bodies, upon this Account, 


| | An eqfy Way tocalculate. their We 


Y re wa_ Denſities, 


Io muſt have grown fi- 
miliar with the Planets 


M. Zee 


low; but Familiarity, yon know, is not ſo 
ſoan contracted in a ſtrange Country: Beſides, 


you may eaſily gueſs from the Heads of our 
laſt Conference, that my Buſineſs in thoſe 


Nn was both various and difficult. 


P. Allis well now I hope? 8 
M. All is ſo well, that 1 have a tolerable 


| Notion. of "what we were then upon: But 
"other Things Gill cccor which Runde me. | 
P. It muſt be ſo with Beginners, till they 
ave gone through the whole Scheme, - and 


ſee 


 _ a confiderable Part of their Weight 
e che vaſt Bodies, The Denfity of fe, 
great Badies wiſely contrived in being leſs 


| | © 
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ſe the Cdnſiſtency'of one Part with another. 
But what: are oſs Particulars tat —— 

yu moſt? 
. — Sk of any Thing elle, 

I muſt acquaint ybu, that an Qxprefiion you. 
dropt at our 1 mas. exerciſed. * 
Thoughts ever ſince. 
P. What was it? TW 3 2 1 i 
- Mi When we had. obſerved; that the 
ſhortening the Diſtance between the Sian and 
. Planets ſeemed by all Means poffible th hive 
been ſtudied by the great Acbilect of Nature, 
and had talk d of the Number bf. Bodies 
that c pα e the Solar Syſtem, you added, 
that all the Planets revolved about . the Sun 
nearly in the fame Pläne; büt thiat there 
were other Bodies, moe in Number, which 
traverſed the Syſtem all Manner of Ways. 
This, as I thought, you ſeemed: tb ſay, withy 
4 View to prevent an Objectin, namely, 
Why the Sun might not habe been beneficial 
to more Bodies, which might have revolved 
about him croſswiſe, or in a Plane croſſin 
| the-othier at right Angles ? This brought td 

my Remembrance a Particular you hihted at 
long ago, when you ſeemed to conclude 
(from the Motion, I fappoſe; of ſome parts 

cular Bodies,) that the Attraction of the dun 
HOSES ral Wis into: the Regions- above 


Sa 2 Saturn, 


„„ + —_ - 


: 
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1 L or between his Orbit and the fixed? = 
Stars. You awakened my Curioſity then, and 


have never fatisfied me ſince; wherefore I. 
beg yon would inform me, what lyes Wa- 
cealed under thoſe diſtant Hints. 
8 P. When H have told ybü all I know 5 


cerning theſe Things, FOR _— * 


it worth your While. 


. But pray zehn: me wih 767 . 


ever it be. '4- 3 8 + 4 5 * . CY, © 68 7 . 


E. Aide be any Thing\elfe:you would 
diſcourſe of, let us ſpeak” of that; and 1 
ſhall readily inform you of what I knotv abòut 


thoſe Matters, if an n ay 208 "ee 


7 9 
r +» 0 ET A 7 7 
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M. Next then, ith Reſpet tothe Phinew 
ying all in the lame Plane nearly, (namely, 
that of our Ecliptick) Lwas trying tor find! 
what would have been the Conſequences, if 
the Orbit of our Moon, for Inſtance, had 
Ain in a lane croſſing the Plane of the Earth's 
Orbit at: right Angles: But I. could neither 
imagine the Caſe exactly, nor find out eg 
Gan hy it might not have been ſo in Fact. 


P. It is enough in ſuch Caſes, Matho,' hae 


wie. ſee the preſent Diſpoſition wiſe and regu- 


ſons why Things were ordered fo, That,” as 
EG ISA © - — we 


T6637 053} | 


lar; nor are we to imagine that we can come 
at the Knowledge of, or diſcover all the Rea- 
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we have obſerved, may lead us into fatal RS... 
Miſtakes. 3 

M. I remember wall exuch che 1 impious 15 

Notion, That one might have taught the 
Dar d to mend his Work. = 
P. We plainly ſee great Inconveniencies 
from | forme Diſpoſitions, differing from the 
' preſent, that were equally poflible : This 
ſhews us the Kindneſs and Wiſdom of the 
Creator, in the preſent Order and Motions of 
the: heavenly Bodies. But ſuppoſing other 
Diſpoſitions might, in ſome Reſpects, have 
been equally advantageous for us; What then? 
We have nothing either to complain of, or 
carp at, becauſe the Deity hath choſen one 
of two Ways which were equally proper. 
And yet in the preſent Caſe, it is certainly 
more orderly and beautiful, that all the Bo- 
dies in the Syſtemſhould he in the ſame Plane, 
and move the ſame Way (according to the 
Order of the Signs) as it were in concentrical 
Circles; than that their Orbits ſhould have 
lain acroſs each other, and taken up the 
whole Space; though we ſhould not know 
for what other P the N 17 have 
nnen it free}; 

M. All this 1 ee 00: Vet theik is no 
Hum in endeavouring to conceive what Ap- 
Jene would have been, had the Planes 

K 3 of 


d the Moon and Earth's Orbits been es 
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ERS angles u each other, 


35 now;: As alſo this Plana lying thraugh the = 


- chawtthy! other, like the Leaf of a Book, 


c. P. Ds I ata many 
different Ways. Had the common Section 


of the two Planes always paſſed through the 
Center of the Sun, the Moon would then 
indeed io every. Reyolution. have been ig 


Conjunction with, and Oppaſition to the Sun, 


Sun and Earth, ſhe. could never have been 


before, or behind: the Earth in its annual 


Courſe, but Ri: equally advanced wih it, 
Phun far you conceive.?. 


M. Eaſily; for. this Plane. ſtanding erect 


muſt: have moved round: as the Earth moved, 


ſo as to paſs always through the Centers of 


the Sun and Earth: But ſtill: we ſhould: have 


bad aur full and new Moon a 


e will ale, * 
ſince this Plane ſtood erect above the other, 


ke the Leaf: of a Book, that the Way of 
the Sun and Moon muſt have lain 
_ to, or acroſs, each other? 


M. Right; for then the Moan muſt have 
come aver our. Heads from North. to. South, 
— ——_—_— 


— — 


habe ds Bua M 


9. Ste wut cer have piſſed throught ee, 


_ the Poles of the Falipfick ; and conſeq 
tidal ot near the Poles of the World. 
M. Let me confider this Circutnſtance, 
I ſce the Plane of her Orbit muſt 
Have paſſed through the Poles of the Edlip- 
tick And fine our elevated Pole always 
pomts to the North; her Plane muſt have 
paſſed through the Poles ef the Pquator too, 
wen the'Earth was ih the Solftices'; for paſ- 
ſing ſtill through the Center of the Sun, it 
mut then Rave lain directly South and Nonh. 
Ati at alf other Tinies it muſt have 

liette beſides the Poles of the World: 

P. Then the'dibriiaFRotationof the Earth 
ch not have cauſed the Moon to rife and 
ſet to us every Day, as the does now); for 
whit ſhe was about the South Pole, we could 
not have ſeen her for many Days, ore than 
riow we ſee the Southern Conftellatiens, Which 
never appear above our Horizon. And be- 
ſides; flie mot have Iingred long about the 
gloomy Horizon, either in coming in, or 
ing out of Light,” having but — 
of nictidtan” Altitude the firſt Day of return- 
ing ftonrtlie South, and twenty-four the next. 

M. L was not atvate of this! It is ſtrange 
enough. All the Fitme like wife ſhe ſhould de 
about the northern Parts of the Glabs; - he 


K 4 muſt 


—— 
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muſt. be hid to thoſe lying on the other Side 


— the Equator; and the moſt conſtant Part of 


933 


her Light muſt have been ſhed over the frozen 
Regions of the Earth, where there are few 

eatures, at leaſt rational Inhabitants, to per- 
cœive the Benefit of i it. This muſt have been 


a palpable Miſcalculation, to make the Light 
af the Moon take a different Courſe from the 


Light of the Sun, and ſo leave the populous. 


and habitable Parts of the Globe org: pro- 
vided for. 18. 


E. There! is Rill har 3 not 


ef than this : For ſince the Moon muſt al⸗ 


ways have moved upon (or near) a vertical 


Circle, paſſing through the Center of the 
Sun, the muſt for half of her menſtrual 


Courſe have come to our Meridian almoſt at 
the ſame Time with the Sun, or about 


twelve 0 Clock of the Day: That is, our 
Moon- Light muſt have happened, for the 


half of her Revolution, by Day; when it 


could not have been perceived, nor done us 
any Service. 8 


M. It muſt indeed have been FX "nee. 
the Half of that Circle muſt have come above, | 


or fallen below our Horizon, nearly with the 


Sun; ; which would have. been a diſadvanta- 12 
geous Change to us in Point of Light and 


Vatiety. $64: 20. cn Þ 1945] 2 
: 3 P. Thin 
4 Z1\ 7 5 #\ 88 


* 
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* ö 


* they are in moſt other Reſpects: ou 


periodical and ſynodical Months wquld have 
been the ſame; and the Tides muſt have 
ſwelled for bin Days together about either 
Pole, once a Month, without a; Tide on the 
oppoſite Part of the Globe, as now); and 
there muſt have been an Eclipſe of the Sun 
every Conjundion, and of the Moon Guy 
Oppoſition. 
_ > 8 it oats We dern i, 
_ becauſe the Plane of the Moon's Orbit paſſed 
through the Centers of the Sun and Earth. 
——And theſe ſeveral Circumſtances may, 
I think, ſuggeſt to us the Inconveniencies we 
ſhould have ſuffered, if not the Moon, but 
the Earth itſelf, had thus moved from North 
to South, inſtead of moving from Weſt to 
Eaſt, which certainly was not impoſſible. 49 
P. That the Equators of the diurnal Mo- 
tions of all the Planets were nearly obverted 
to the Sun, was Matter of Choice, and not 
of Neceſſity. Had the Way of the Sun lain 
through the Poles of the Earth, as you ſup- 
poſe, the Conſequences muſt Kill have been 
more inconvenient, 
NM. We never conſider theſe Caſes as poſ- 
Able; ; and hence it is that we never contem- 
plate the: Wiſdom and Kindneſs of the Deity 
5 the preſent Conſtitution. 2. I 


1 
1 


. 


: Ger Pleatars an ing hom the Stidy 'of Na- 


ture; fer Want of ſuck Obſeryations. | 
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I Fu perfedlly Wharinied, Morbo, with 
pertinent and rational Reftectint: The 
L Philofopher Tſe the beſt Furt of 


N The 


ces of this 


1 l endeavDur to find cut by myſelf, fitice 


and Soutly; or being 


_ wilo in tie 


Cenjunctien with; 


you have put mein the Way: But you fafd 


the Plane of the Moors Otbit might have 


lain acroſs the Plane of the Earth's "OMe 
9 
F. — kave ity thieougfh the Sui; 
ati parallel to His Diſk; or at night Angles 
to itſelf in the formet Pofitiorr: And then ir 
mult alſo have gone throuph tlie Poles: of 
ae Edliptidk; andhofe of the Equstef e- 


hung wen dtteeuy NortH 
evety whete at right 


Anden Hef, as inthe former duppoſition. 


P. In this: Caſt the Moon 'would ſortie- 
Gates Have Bosd bebe the Earth in its an- 
nual Courſe, and ſothetirmes behind it, as 
at preſent; bet conl#niever' have come into 

-Op to the Sun; 


© M; It muſt, as 


but have always kept at att equat” Diſtance 


from Him. 
. This Soppoßtion k; 1 k, nat 


worſe than * e Wen chen mol 


a net 


0 / ** 
hr . ks 0 A : : = - 
5 : 


nat only have fpent a good Part of her men- . 


ſtrual Revolution about the Polezat the Globe. = 
bat could never have hone upon us with her 
full Luſtre, as never coming to an Oppoſi- 
tion. wich die Lominary — he. hore 
P. Andworle:likewile, inthat 8 
attracted by the Sun and Earth; in two diſſe- 
rent Planes, ber Motion muſt have became 
quite perplexed and irregular. | 
M. Pray help mee to ndert e 2 

P. You know the Plane in which the is. 
now. ſuppoſed to move, ſtanding} erect, like 
the Leaf of a Book, to the Plane of the Earth's 
Orbit, and not paſſing through the Sun; his: 
whole Force muſt then have been exerciſed: to 
bring down. that Plane nearer to the Earth s; 
and that on whatever Side of the common 
Section. of the two Planes ſhe. was. 

M. Tconceive it; in, the laſt Suppoſition, 
the dun, he muſt have accelerated her in her 
Courſe, but could not have drawn her out of 
the Plane in which ſhe moved; whereas here 
the Lines by which ſhe is attracted to the Sun 
and Earth, could never be in the ſame Plane, 
except when ſhe was in the: Interſection of 


both Planes: Which muſt make her dip, or 


move in no certain Plane. And e 
be- 


M Oo or, „ Tbe 


2 be drawn forward or nearer the Sun, the far- 
** ther ſhe moved from the common Section on 


either Side, We ſhould * more worms 
Eight. 8-07 3:1:35669 21. | 
* . You hit che Caſe pertecliy: a eld 15 
never be attracted by Lines in the ſame Plane, 
except when in her Nodes (as they are called ;) 
and a ſmall Digreſſion of this Sort at preſent 
_ cauſes a conſiderable Irregularity in the Moon's 
Motion. — And, as I ſaid, there are innu- 
metable other Poſitions between theſe two, in 


any of which the Plane of the Moon's Orbit 


would have been erect to that of the Ecliptickk: 
But as they had been near the one or the o- 
ther of the two Poſitions we have ſpoke of, 


ſo they muſt have participated of the _ 


he ee to n the firſt or N 


cxx. M. You his now; Phi Ion, % Gia 
better than your Word. I not only. myſelf 
- underſtand the Beauty and Uſefulneſs of the 
preſent Diſpoſition, but could even ſhew to 
another the Inconveniency and Loſs we 
ſhould have ſuſtained, had the Plane of the 
Moon's Orbit croſſed that of the Ecliptick. 
And the ſame Reaſoning ſeems to be applica- 
ble to the Moons of other Planets, which 
muſt have been leſs carefully provided for, had 


; the Planes of their Satellites lain acroſs - the 


common Plane. P. There 


- 
ASD? 
: * N 
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20 NN There is all the Parity of Reaſon be- 8 
tween their Caſe and ours. that can be be- == 


tweem two Things of the ſame Kind. 
NM. From cis notable Contrivance tins 
as well as. from all the ſolicitous Proviſion we 
obſetved to be made before,” it ſeems to fol- 
tow, that the Uſe of the ſecondary Planets 
zs only to reflect the bortowed e of the 
IO their Primaries. 
P. That would be too raſh a Suppoſition: | 
NM. Pray wherein does the e of it 
__ebbager idee . 
>7P, Our Earth — Ie ae gervics 
to the Moon as the Moon does to it; or ra- 
ther a great Deal more, ſince It reflects upon 
her aboit- fifteen Times a greater Light than 
it receives from her: Yet no Body would ſay, 
that it was the only, or the principal Uſe of 
the Earth to reverberate the Sun's Light, in 
Order to Hluminate the Moon. 
M. That Aſſertion would be both falle in in 
| Fact, and abſurd in Reaſon. The Earth's 
being a habitable Globe is certainly the prin- 
cipal:Defig of it: And if it illuminates the 
Moon, it does that only as an | acceſſory End, 
without Prejudice to the principal Uſe. But 
| pray is our Earth a Moon to its own Moon? 
P. Not to ſtand on the Novelty of the 
Expreſion it is in Effect a Moon to its own 
— 2 Satellite: 
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9 Satellites For ſince both: Boche ace therk; or 
ustranſparent, there iethe ſame Neceſſity for 
n the Sun on each, 
other mutually; but the Barth reflects it 
much more copiouſſy on thæ Moon, — | 
by far the greater Body, Which is * 
ſtom hare Inſpection; for a little the 
Conjunction, the Part of the Moon, not yet 
enlightned by the Sun's Ray, becomes con- 
r her 
from the Harth. 4 
M. I have in Truth obſerved ic very diſs 
_ uniatly; and from her Appearance at that Time 
chere ſeems to be a good Degree of Light re- 
flectod on her: For I have perceived it even 
before our Day-Light was quite gone. 
P. Von may conſider what Efe the 
Moots-Light would have, if it became is 
of 16 Times brighter ; for hach isthe Moon» 
Light of the Moen, if I may ſo expreſs it: 
And if you can read. a ſmuli Print by our 
Moon-Light, what might you do there? 
I. Fifteen Times our Moon-Light would 
make a Kind of Day-Light, I fancy; and 
we tnight travel, and do all Manner of Bu- 
ſineſs by it, „ now 
in gloomy Weather. 
N Tie Bach, Ille, mult appear there 
3 ——— 
1 EN Es | >. than 


[ 


Gifnntbeets Pain 


thn de Bech of the Fun bimfelf 3 and d 
therefore pautt_theow-a vaſt. Goon 3 
8 thoſe Parts. | 
* You men. by Night. at the Man, 
5 r i ju the mp. 
4 Thi anti be a five eld ain % 
bes a Mopn-@ lage l. Int pay, 8d ww per: 
cave thelr Maan Light, er the Light re- 
flected from aur Globe an them ; Sonld they 
perceive our MapneLaght, e | 
__Refted by the Moon on our Earth? 
it : 35 0 Fado nat think they Gold!; for i 
their Moon - Light were but a fifteenth Part 
of what it ia, wet count: bu cas 1 at 
this Diſtance. - 
NI. I deſigned to have a you — 
every Fiche I came here, after our firſt 

Meeting, how it comes to paſs that the Meen 
| _ appeatsin ſuch various Forms: But: from 
what has been ſaid juſt now, and at different 
Times before, I think I almoſt underſtand 
the whole, Affair, without giving: you far- 
ther Trouble. 

P. It ſometimes ſo. happens chat dy re- 
flecting on a Subjeft we come to. have right 
Notions of it, without a formal Enquiry : 
But pray, what are your Thoughts of the 
Various Appearances of the Moon ? 

M, Being 


. 
= 


* 


- TEO en The. 
N. Being an opaque Body, and therefore 
neceſſarily refleQing the Sun's s Ray, ſhe muſt 
appear of different Forms to us, as the He- 
eviſphiers enlightened by the Sun, is more or 


* 


leſs turned to us. Therefore in the Con- 
junction ſhe is quite inconſpicuous, except . - 


perhaps by appearing on the Face of the gun 
in an Eclipſe, as a dark Circle: In the Op- 
poſition ſhe muſt appear full, for her Side, 


to which it is then Day, is expoſed to us; 


and between rbeſe two ſhe muſt put on all the 


intermediate Appearances. J likewiſe eaſily 
conceive from this, why before and after the 


Change, her Horns are turned contrary Ways, 


Kill from the Sun, to wit; and her lumi- 


nous Edge towards him; for her enlightened 


Half is then going « out of, or _— moo 
our View.” ! ; 

P. vou are perſecly * 5 1 kad: pre» 
pared for you this Figure of her different 


Phaſes, which can be of little other Uſe to 


you now, than to ſhew you that the Earth 
puts on all the ſame Variety of Appearances 
to her, as ſhe does to it, but in a ee 


Order. 


M. Pray let me conſider it in that View. 
l underſtand it eaſily : When we have the 
new Moon, the Earth muſt appear at the 
full to her; for her dark Side being then to- 


F 
i 
\ 
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wards us, it is Night there. As her Light , Ni 
increaſes to us, ours muſt decreaſe to her, by — 
being carried more towards the dark Side of 

the Earth, and ſo turning her own ilſuml- 
nated Half to us; till the comes to the Op- 
poſition, and (ines full on us, when the 
Earth muſt be quite darkened to her, unleſs 
perhaps in the Conjunction it comes over the 
Sun, and wholly covers him.—O right! 1 
ſee now that the Earth muſt appear a much 
larger Body at the Moon, than the Sun him- 
ſelf, when. it not only covers him wholly, 
but hides a great Space of the Heaven round 

about him, I fee now more clearly whit you . 
thewed me before, That the takes a long 
Time to wade through: the Shadow of the 
Earth, which is, even there, near four Times 
broader than herſelf, Well, I am delighted 
with all this, it is fo pin, and at the * 
1 ſo ernte too. 


CXXI. P. A Spectator at the Moon 
muſt alſo enjoy a pleaſing Spectacle, Marbo, 
in beholding the Converſton of our Earth on 
its Axis in four and twenty Hours. | 

M. How would that appear to him ? 
P. By Means of this Rotation, he would 

be furnifhed with a conftant Variety of Ob- 
| jects on his Moon, offering themſelves to him 
Vor, Ik L ſuc- 
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; 2 ſaccefiively. Our Seas and Continents would _ 
FWD there be ſeen from a right Point of View, 


and be remarkably diſtinguiſhed by a different 


Brightneſs of Colour. The Water, you 


know, drinking up the Rays, reflects but fe, 


of them comparatively; the Parts of our 
Globe therefore covered with that Element, 


muſt appear darker: But the ſcorched Plains 


: of Africa, and thoſe Countries that lie under 


the Equator, muſt have a ſtrong Splendor. 


M. This muſt certainly be very enter- 


taining. Madagaſcar, Borneo, Sumatra, and 


the other Iſlands of that Tract, muſt make 


bright Spots amidſt the Ocean; ; while the 
Mediterranean, the Euxine, and Caſpian Seas, 


by their Darkneſs, ſet off the Luſtre of the 
neighbouring Continents, / I cannot help 

thinking that a View of our own Globe from 

ſucha Diſtance muſt be very agreeable. Twelve 


Hours muſt change the Scene to a Spectator 
at the Moon, from Tartary and Aſia to the 
two Continents of America. He could not 


help being ſurprized, I fancy, with the nar- 


row ſhining Ithmus that joins them together. 
He would devil ſee, I ſuppoſe, Tracts of 


Land, which we ourſelves have not yet diſ- 


covered, or know only a little of their Coaſts. 
P. He would certainly ſee ſome Parts of 
our Globe which we never ſaw, nor perhaps 


TIT I . FF 75 ever 


r 


A 4 * * 
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ever ſhall ſee. For while the Earth, TO 
annual Courſe, turned its North and South Poles — 


alternately to the Sun, he muſt perceive the 


vaſt circumpolar Regions quite unknown to us. 


M. From all theſe Particulars I am fatis- 


| fied, that the Earth muſt make an entertain- 


ing and noble Appearance at the · Moon. 
P. But if you go on to conſider thoſe lar- 


ger Bodies, Saturn and Jupiter, they make 3 
ſitill an Incomparably more glorious Figure to 
| _ their Satellites; ; each of them appearing ſome 


$444 * 


us, and many thouſand Times larger than the 


Sun appears to themſelves. 


M. Let me intreat you to ſhew me how 
this is. 

P. As the Matter is become quite eaſy | 
to you now, there is no Occafion for Intreaty. 
Jupiters Diſk is in Reality a hundred Times, 
larger than that of the Earth ; and the inner- 
moſt of his Moons is not quite ſo far diſtant. 
from him as our Moon is from us : There-, 
fore he muſt appear to the innermoſt of his 
Moons a hundred Times larger than the Earth, 
does to our Moon, But the Earth appears to, 
our Moon near 16 Times larger than the Sun 
does to us; ſo that Jupiter appears to the in- 
nermoſt of his Satellites almoſt 1 600 Times 
latger than the Sun does to us, 

L 2 NM. This 


ontetence. 
and 
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. M. This would be an inconceiveably new 

glorious Sight ip our. Fat of d 5pf- 
P. Add to a fince the Sun's Diſk ap- 
pears 2 5 Times leſs there than to us; Jupiter 
appears 40009 Times larger to the neapeſ] 
| of his Satellites than the Sun himſelf, | 
NM. If I did not all along perceive the Rea- 
offs on which your Numbers are founded, I 
. thould think you, only deſigned to indulge me 

in a little vain Amuſement; but as it is, I am 
really convinced of the Truth of what you. 
advance. _ 5 tie PL 40g; 
P. Theſe Numbers and Proportions ate 
not much over nor under the kroch, but 
where there was nothing that required any 
great Exactneſs it would have been needleſs 
to have affected it. 8 ogg 
N. Pray ſnew me next what Appearance 
Saturn makes to his Moons? 
P . Saturn's Diſk is 64 or 65 Times lar- 
ger than the Earth's: Therefore he appears 
to two or three of his neareſt Satellites 64 
Times larger than the Earth does to our 
Moon; and of Conſequence, upwards of a 
1000 Times bigger than the Sun appears with 
us. The Sun's Difk there is near a 100 Times 
lefs than here. Saturn therefore at the Di- 
ſtance of our Moon appears about 100000 

Haw 5 Times 


U 


5 
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Lig big ge 770 the gun himſell does. x 


and $ aturn muſt aj appear to their — 


N not as Moons but ous re- 
ſplendent Orbs in 5 Heaven, 1 —— up no 
ſmall Space in the azure Firmament with 
their luminous dies, : For on allowing." Jt. 
plex Diſk ts a pear 1600 Times larger than 
the Sun's tõ N pectator « on our Earth, vou 
will nnd that 55 1 Diameter extends to more 
chan ne and twenty Degrees 1 in the Heaver 8. 
. 1 want to fee this more particularly? 
1 "The Sun's mean iameter_ with us is 
about 32 Minutes, or half a Degree and 
two Minutes: But the Square Root of 1600 
is 403 40 Tits the Sun's iameter there- 
Ke ks boot : Jegrees 20 Minutes. 
MM. This is plan: But | pray 6 5 the 
Thing to my Imagination, if you can. 
P. Twenty Degrees is about the "ninth 
Fart of a e 80 that nine ſuch Bodies 
as Fubiter appears to his neareſt Satellite muſt 
do more than reach from one Side of the 
Heaven to the other. | 
M. This gives me Satisfaction; ; and I 
flu we have no Notion of ſuch Lutninaries 
in öüf Part of the Sy ſtem; for when Fupi- 
ter riſes to his Satte a "heh: Quarter of 
the Firmament muſt ſeem i in a blaze of Light. 


| P. He 
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. He appears leſs to the Reſt of his Satel- 
les, but ſtill larger than any Luminary we 


© have a Notion of, 


M. And Saturn, what Figure does he make | 
to his Satellites? 


P. To the nant of his Satellites be | 


appears of incredible Bulk ; bigger than Ju- 
piter himſelf to the e of his; if it 
were worth the while to be particular c on theſe 
Things: But at the Diſtance of our Moon 
his Diſk is about 1024 Times larger than the 
Sun's to us. The Square Root of this. Num- 
ber is 32 nearly; his Diameter therefore at 
this Diſtance is about 17 Degrees; or ten 
and a half ſuch Bodies as he, placed by each 
other's Sides, would extend over the whole 
Heaven, from Eaſt to Weit. 


cxxII. M. All this is 0 new and * 
prifing to me, Philon, that I cannot ſuffi» 
ciently expreſs my Admiration of it, You 
convinced me befbre that the Heaven of Ju- 
piter, or Saturn, was beautiful and glorious; 
But this View of the Heaven of their Satel- 
lites ſurpaſſes the Force of Imagination. For 
we may add to this, 1 preſume, that every 
Satellite enjoys a fine Proſpect of its neigh- 


bouring Moons, which muſt appear to it, ag 


well as to their primary Planet. 
P. It 
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P. It muſt be fo, ſince they are reaſona- G Nb. 
bly ſuppoſed not to be leſs than our Earth's ww/ 
If ſo, when one of them is in the Oppoſiti- 
on, or near it, and the next inferior aſcend- 
ing towards it; the higher muſt appear to the 
lower, larger than our Earth does at the 
Moon. But it would be endleſs to purſue the 
ſeveral Appearances they make to each other. 

M. Pray what can be the Uſe of this Pro- 
fuſion of Light, thrown on theſe ſecondary 
Planets, even by their Primaries themſelves? 
Or of that Light - reflected on our Moon = 
the Earth > 

P. What ſhould the Uſe of it bis! but chat 
they may have Light enough to ſee to keep 
to their Orbits regularly? Otherwiſe, revoly- / 
ing in thoſe vaſt, pathleſs Spaces above, 9 
n have miſſed their Way. 17 

M. Ah, Philon'! can you find in your 
Heart to joke at this Rate, on ſuch a Subject! 
Let me beg of you to tell me what can be the 
Uſe of all this Light? For it is certain, that 
a Thing thus laid out with ſo much study, 
and executed by ſuch mighty Contrivance, 
cannot de without Ane, An for no Pur- 

$3977 16 2d - 63 11951 1 
ae 1 Penkec Matho, you did not firſt 
aſk me, what was the Uſe of all that Light, - 
ſhed: on the n Planets by their Seconda- 
24 ries? 
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ob! ries? Or by the Sun, hiraſelf? Can this: be 
wo without Defign, more than the other? IId 
. What durpriſed me moſt was, That 

the primary Planets ſhould be Means to their 
own Moons; This made me aſk the Qusſli- 
on at firſt; though I find I am Mill as Faun 
of the Queſtion you put, and which I ought. 
more naturally to have aſked in the firſt Place. 

P, Can the Light then ſhed on the great- 

er Planets! be without rt mom dankt, 

ſhed on the leer? 

M. Moſt undoubedly . cannot... The: 
Almi gbty Architef would never have made 
uſe. bf ſuchlabotious Methods as we have ſeen, 
to furniſh the, moſt remote Bodies of our Syſ- 


tem with ſuch Variety of Light, po Light bad 
1 not deen abſolutely n to them, 
= P. And what is it in the re of Things 
| that ean make Light abſolutely neceſſary to 
thoſe great Bodies lying at ſuch a Diſtance: 
frotn the Sun; and with which you ſte they 
are ſo wonderfully ſupplied? _ j 
M. I eannot indeed tell; but expect that 
you ſhould anſwer this Queſtion yourſelf. _ 
P. And yet I ſhould think that ſuch a 
SQaueſtion were not difficult to be anſwered. 
HH Tell me, What is the Uſe of the n of 
| ther Moon to dur Wen 


”. 


AI. This 
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. This I can eafly anſwer: The Moon 


iNluminttes the darkened Part of the Earth —— 


in the Sun's Abſence; the directa the Travel- 
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Ninth 


Coniferenc | 


ler in his Way, and the Scafaring Man in his 


Courſe by Night; and divides our Time to 
us in a different Manner from what theSun does; 

P. Very good : But would the Terraqueous 
| Globe ſelf (I mean the Mountain, Work 
it. vers wot. inhabited? Or. wie: is it in = 
Nature of Things, for which Light is appoint- 
ed and to which it anſwers ? To Eyes, or 


to Bars? You. ſee we ſtand in need of Light 


in our Houſes; but could there be any; Ne- 
oeſſity for theſe, if the Houſes: were unin 
babimds if no Body dwelt in hem: 
M. It is enough, Pbilon; pardon ., my 

\eant;vf Thought,” I ought to have — 
on my Guard, when you began with your, 
wonitah Way of Joking,- You mean, that all 
the other Planets, as woll n our Earth, are 
habitable Globes, and the Reſidence of ſuch 
to whom the Light of the Sun may de ſer- 


viceable; or, to ſpeak more juſtly, to whom 


. 


cxXIII. P. Why wes Sun — at 


all in the Syſtem, Marbo, if not upon this 
Account? Why might it not haye been a dark, 
GT: a torpid, 


1 


aue 


regular Motions and the preſent Contrivances; 
| becauſe it was to be inhabited, ——Right': 


MATHO: dor, The 
. x" torpid, and a motionleſs' Abyſs 7 10r why 
was tlie Frame of Nature built at all? 


"Theſe are Queſtions we ſhould know how to 


anſwer, if we are capable of anſwwering any 
; if we know Whether we were made 


by Chance, or a defigning Cauſe. Every Bo- 
dy will on that the Syſtem required a Sun, 


But was it to have a Sun, and theſe Conye- 
niencies; that only the hundredth Part of it, nay 
that leſs than the hundredth: Part of it, ſhould 


be inhabited? Was it to have theſe Contrivan- 


ces that it might be uninhabited even where 


they ſeem to have been moſt ſtudied? For, 


if we may cemnpare the Works of the Crea- 
tor among themſeldes, the Contrivances for 
illuminating the ſuperior Planets are, without 
Controverſy, extremely more ſtudied than in 


the lower Parts of the Syſtem. Call to 


Mind again the Heavens of. Fupiter and Sa- 


turn, what bright Parts of the Univerſe thoſe 


are; thaugh ſo far removed from the Sun. 
Theſe Bodies, you owned, appear to each other 
vaſt Globes of Light, far exceeding the Notion 
we have of celgſtial Luminaries, If we ſup- 
poſe a Spectator brought from thence to our 
Regions, he muſt think he were conveyed to 
a dull and — Part of Nature. 


* | M. You 25 
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Satisfaction: But I ought to have foreſeen this —. 
Conſequence long ago, when I obſerved ſuch 
various and artful Proviſion made for throw 
ing Light on all the Parts of the planetary 
World; when I beheld the Planets placed, not 
one without another, but ſive or ſix of them 
ſo diſpoſed at the ſame. Diſtance from the Sun, 
that they might all enjoy his Light equally, - 
and reflect it likewiſe on each other mutually. 
This is ſuch an expreſſive Artificæ, as is not 
eaſy to be miſtaken: | Otherwiſe what Diffe- 
rence would there have been, whether the 
Planets had been placed far from, or near the 
Sun; were they not to have been repleniſhed 
with Inhabitants, who might perceive the 
Advantage of the Light? Or what needleſs 
Work had it been, fo nk to provide the 
Comforts of Living Beings for * ya 
of. Life? 

P. This Conſequence ſeems to by implied, 
Matho, from the very Time we nnderſtand 
the Sun to be ſuch a vaſt Body, merely upon 
the Account of the Planets. He was to keep 
them near him by his Attraction, and to che- 
riſh them by his Heat and Light. But to 
cheriſh what ? Some mighty Globes of Mar- 
ble, for Inſtance, ſome huge Maſſes of dead 


| Matter! No Reaſon at all would be better 
than this, | Fi 


M. You have ſhewn- me that Particular to ee with =, 


186 u Tha 
| 12 M. I confeſs. I ought to have conſidered 
It — the Work in this View, When firſt 1 under- 
ai; ſtbod that the Planets were made t6 revolve 
about the Sun by ſurh wonderful POWer; that 
they might move without changing Diſtines 
from theit Centet Of Heat atid Light i And 
ben I firſt ſaw. that they rolled round on 
their Ares, that they might enjoy the Light 
and Shade alictmitely, Ne Eyes could beat 
a perpetual Splendor. Bat above all; I ought 
to have foreſeen this Deſigit ef the Work, 
when I faw Planets revelving about other Pla- 
nets, and thoſe revolving about the Center of 
Heat and Light ! This eould not be a nere 
Flouriſh of Skill in che Almighty Archie; 
an ambitious affected Ornament, that Kerved 
only doe: what e beat 4 when he Had 
| a Mind. 
iP You u e rows a powerful Ontet for 
this Side of the es, all of a luden, 
Matho. 
. Dem ferlogs b whiat'T ſay, and FR not 
talk thus out of an AﬀeRation to be thought to 
_ underſtand, a Thing, before I ſee it. Wheh 
reflect on all we inves ſaid from the Begin- 
ning, it appears to me eonſiſtent in this Senſe; 
but Without this it ſeems ſcarce to have? a 
Meaning: Every Thing indeed eonfittris 3 it, 
| GNI; fo far as I kn6w, makes ags 


7 4 


- * * 
3 
* 
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it, For why ſbould ar Earth alone of all Cw. 
the Planets be furniſhed with Inhabitants; ways 
finge it is neither the greateſt, nar the inner- 


maſt, nor the quter nor the beſt furniſn- 
ed with Light, or with Variety of it, to re- 


ceive them: I ſay, why ſhould it of all the 
Planets be graced with Inhabitants, while o- 
thers, either larger, or nearer the Squrce- of 
Heat and Light, are left empty and deſolate? 
It vaniſhes long before we came to Jupiter or 
Saturn, the leaſt of whoſe Satellites are pro- 
bably as large. It is placed; ſuppoſe, at 21900 
of its own Semi-diarmeters from the Sun: 
What is the Meaning then of Jubpiter, a much 
larger Body, placed at 5 times that Diſtance? 
Or of Saturn placed at near 10 times that 
Diſtance ? Or of Venus placed at 1 500 ſuch 
Diameters from him? Could not this Earth 
have rolled round the Sun, and been inhabi- 
ted, unleſs it had been attended with thoſe 
larger Bodies, rolling Uke wiſe round him with - 
out Inhabitants ? 
N. 1 think. therefore, Philon, we ſhould 
never look to the Heavens, and thoſe mighty 
Bodies that roll round with us; nor conſider 
that their Motions are governed by the fame 
common Laws, nor ſuffer our Thoughts to 
riſe. above. the Surface gn which we tread ; 
un FO COR into this Opinion: For it ap- 


Pears 


r Hor 6r The 


. pears to be that; which can only ſolve a thou- . 
SD ſand Doubts in our Mind, and free us from 


a thouſand Abſurdities, which we muſt other- 
wiſe entertain concerning the great Architet? 
of the World, | 
P. There ſeems in Truth to be no Medi- 
um, between remaining quite ignorant of all 
the Miracles of Power, and Wiſdom, which 
appear in the Heavens, and coming into this 
| Notion : And on this Account it was, that 
Men came into it, as ſoon as they began to 


compare this Earth with the other great Bodies 


in Nature, and found that it was but as a 
Point in Compariſon of the Univerſe, But 


XXIV. Since you have ſo little Doubt of 
the primary Planets being habitable, what do 
you think muſt be the Uſe, or the Deſign, 
of that more copious Light reflected on the 
Moon by our Earth ; or by thoſe larger Bo- 
dies Fufiter and d Saturn, on their Seconda- 
ries? 

M. I. mall not readily "REF theſe laſt ; 
aad as more ample Provifion hath been made 
for them, than for the primary Planets them- 
ſelves ; they cannot be idle Phenomena in the 
Sky, to amuſe——1 know not what Beings, 
if none are there : But the different Abodes 
* of ſome ſort of living Creatures: For 


thus 
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thus the Convenience of more is conſulted, as Genf, 
I remember you obſerved ſome Time ago. 3 5 

= Certainly the Syſtem is then of more 
Uſe; nor can it be conſtrued a. Blunder, or 
Miſunderſtanding of the Deſign, if the Works 
of the Author of Nature are not idle, or em- 
ployed to ſmall Purpoſe. 

M. It is rather true on che contrary that, 
the more uſeful they are, the more ſkillful they 
muſt be, accounted, A large Defign, with 

_ ſmall Convenience ſhews that the Aruſt x was not 
Maſter of his Buſineſs. - 

P. You expreſs the Caſe with Propriety. 
It might be ſaid that our Seas are large; but 
we have ſeen that they are referred to the Uſes 
of Habitation ; and beſides they are the Nur- 
ſery and Seat of numberleſs Species of living 
Creatures: Our Mountains are wild; but 
they are notwithſtanding a continued Scene of 
Vegetation and Life, and not uſeleſs Dent 
ties on the Face of the Globe. 

M. And by a Parity of Reaſon, theſe ſe- 
condary Planets certainly anſwer a more noble 
End, if they are equally the Seats of living 
Beings, than if they only reflected the Light 
emptily, on other empty Globes. Without 
this we cannot imagine to what Purpoſe ſuch 
vaſt Spheres ſhould bandy the Sun's Splendor 
from one to another, and keep up an eternal 
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-< 2 — Danoc, e b y any Creature, uns; 
Earth, peeping through a Teleſcope. I cannot 
bear to think that ſuch wonderful Sights ſhould 
have been fo far removed from us; i chere 
were none elſe to admire them. 

P. The Thought indeed ſhocks common 
Senſe. But it is likewife of Conſequence in 
this Affair, Matho, to confider that on the 
Surface ef the Moon (the neareſt of thoſe 

Bodies to us) as feen through the Teleſtope, 
frequent Mountains, higher than ours, Rocks, 
Lakes, and Seas are diſcovered ; all which 
ſhew a Planct not unfit for Habitation but 
: diſpoſed like to our Earth. oy 
MM. Something like this is perceived even 
by the naked Eye. 

P. Here is a pretty exact Figure of the 

Moon, Matho, as oben through the Te- 
| lsfoope. . 

M. Pray 1 me look at it. There is in- 
deed a great Inequality on her Surface here, 
and Variety of Light and Shade ; for ſome 

Parts are very dark, and others reſplendent. 
IT dot know kali there be ſuch a Diffe- 

rence of Appearances even on the Surface of 
| our Earth, - 


P. You cannot, unleſs you were to fr it 
from the Moon. | 


M. | What 
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uu What ragged and broken Places are b. ens 
. hel on the Edges of theſe leſſer Figures F ——v< 
P. Conſider how large theſe Objects mult 

bein themſelves, when they lye at near 24000 
Miles Diſtance from us ! Theſe are Rocks, 
Mountains and hollow Palleys, which become 
thus. conſpicuous. in certain Poſitions of the 
Moon, with reſpect to the Light of the Sun: 
The Tops of theſe Mountains appear thus by 
the Rays of the Sun ſtriking on them, before 
the Light hath reached thoſe Parts of the 
Moon's Surface, where they are ſituated. | 

NM. Surely the Uſe of theſe Inequalities and 
deep Shades that appear, cannot be to reflect 
the Light on us: Such large Heights and 
Declivities ſeern rather fitted for the Deſcent 
of Waters, and the Uſes of Vegetation. 

P. What you obſerve ſeems of great 

Weight: No Body can be ſo fanciful as to 
imagine that thoſe dark 7 racks, and deep 
Shades are deſigned for the Reflection of the 

| Sun's Rays. But it is farther obſerved, that 
theſe Shadows ſeen on the Surface of the 
Moon are contracted, as thoſe Parts of her 
Diſk are more turned to the Sun: Juſt as 
the Shadows of our Mountains become ſhort- . 
er, as the Sun riſes higher; and quite diſap- 
pear in the Height of the Day: Which ſhews 

that it is but a ſecondary Uſe of this Planet 
Vor. II. M to 


MATEO: on, The. 


> x whe he Ser'e Light buck .n the Bath. 
>> chat had been the only, or the principal 


In Moon, ſhe muſt have had a certain 
equable Roughneſs of Sutface, like an uripo- | 
liſhed Block of white Marble, for diſperſing 
the Sun's Rays every way: But no Riſings, | 
or. Inequalities, like Rocks or Mountains. But - 
the Author of Nature, who is the fi Opri- 
cian, and knew. what Effect her preſent Sur- 
| face would have at the Earth, hath given her 
a a Mixture of the one and the other, to abſwer_ 


different Ends. And hence it is that we re- 


deive great Aſſiſtance eyen from her reflected 

Light: And ſhe receives greater from our 
Eartb, though made unequal by Mountains 
and Valleys... In ſhort, the moſt diligent Ob- 


ſervers of this Planet conclude; that our Earth 


ſeen there would make juſt ſuch an Appear- 
ance to the Eye, (though much larger) as tlic 


Moon does to us here. 


M. This Point ſeems to be out of Doubt, 


unlef we would inſiſt on Proofs. which can- 
not be had, from the Nature of the Caſe: 
For, ſince our Earth is an hahitable Globe, 
and at the ſame Time ſerves as a Moon, there 
zs certainly equal Reafon for concluding, that 
the Globe, which ſerves us for a Moon, ſhould 
de habitable too. I remember you ſaid · be- 
9 fore, that the Arch, which ſurrounds the Bo- 
Torn "4 230) - Oy 


c 


reſt of which hath fallen down 


Ciſns Puerili. 
dy of Saturn, ſeemed not wholly 
reflecting the Light on the interior Planet; 
ſince it off as much at one Seaſon, - as 
it reflects: at another: Now pray what may 
your Thoughts v . Piece of di- | 
vine Wor p | 

P. It is more baſy (as 1 fad then) to tell 
you what I dw hot think of it, than to form 
any conſiſtent Thought about it. I do not 
think it the Ruins of an exterior Cruſt, the 
upon the Bo- 
dy of Saturn. The Dilapidation of a Planet 
hath to me a ſtrange Sound; nor are Ruins 
wont to be ſo regular: Though even that 
would make it originally deſigned for Habi- 
tation, Nor can I think it is a fluid Body. 
It muſt then indeed have a fwift Rotation on 
its Axis, to give every Part of it a centrifugal 
Force equal to its Gravity, and hinder it from 
falling down. The Time of which might ea- 
fily be aſſigned: But I do not fee why it 
ſhould then be flat and broad, with the Edge 
towards us; it ought rather, I think, to be 
of a round or cylindrical Form. 80 that it 
appears more probably to be ſolid. 

M. You ſeem inclined, I think, to ſuppoſe 
that this pendulous Structure may even be habi- 
table. 

PF. Every Body in Nature, Matho, is pen- 

| M 2 dulous, 


for e 


— Mw "MY THO: or, The 
G, dulous, though in different Circumſtances from 


" ; i... There is no Abſurdity in ſuppoſing it 


may be habitable, and ſerve at the ſame Time 
for ſome great Purpoſe. to the Planet it ſur- 
rounds, as well as receive Advantage from it: 
But the ſafer Way is to own, that it demands 
our Admiration, while it is beyond our Reach 
to; er the Uk for which it was thus con- 
trived. 3; 12 
| SME nbeving-abl Body -ahatefore as we 

found it this I think ſeems to me beyond 
rational Doubt, that all the Planets, primary 

as well as ſecondary, are the Abodes . 19h 

TX Gus: Hö v. 


cxxv. P. Winder then in the mixt; 
Place, Matho, whether a ſkillful Artiſt could 
deſign that which is ef greater Dignity, only: 
od the ſake of the inferior Part of his Work? 
M. Here, Philon, I fancy I gueſs what 
you intend by this Queſtion; and the Anſwer 
is obvious: A ſkillful Artiſt could neither de- 
ſign ſuch a Blunder ; nor could a fair Enquirer 
in the preſent Caſe imagine, that Man was 
made for the ſake of the Brutes, nor the in- 
ferior Animals for the fake of the Vegetables, 
nor the yearly Production of Vegetables for 
the Relief and Comfort of the Soil on which 
they grow. This would be to turn the Bot- 
5 | IgG tom 


— 
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tom upward, and invert the Order of Things. Co 
I have not forgot what you ſhewed me co — 2 


cerning the 7 ng Scale of created Beings. 
This Gradation is the Voice of Nature, as 
well as of Reaſon, and confirmed by conſtant 
Obſervation of the different Species of Things 
on and about our Earth. The Relation and 
Aptitude of one Thing to another, where the 
Unity of | Defignt appears through an infinite 
Variety of Particulars, always riſes. upward. . 

P. You reſume the Subſtance of what we 
then ſaid, in a juſt and expreflive Manner. 


For whoſe Ae then, tell me, was this 
Earth formed, furniſhed out, and placed to 


revolve among the reſt of the Planets; for 


the ſake of the rational, irrational, or vegeta- | 
ting Beings on it ? 


M. This Queſtion is ſo plain, that I know 
you will hardly expect I ſhould give you a 
direct Anſwer :- But you mean that the other 
Planets, as well ſecondary as primary (which 


appears now to be rather a nominal Diſtincti- 


on, than to imply any real Difference of their 
Uſe and Nature) could not have been made on 
the Account of brute Animals, which can nei- 
ther conceive the Beauty of the Work, nor-ac- 
knowledge the Benevolence of the Creator, nor 


have their Nature improved by the Power and 


Wiſdom diſplayed in the Order and Variety of 
the Parts, M 3 P. Undoubt- 
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bling us in all Particulars, 
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- Matho, the fame Reaſon 


ſtronger with Reſpe& to 
the Reſt of the Planets, thati to our Earth. 


For if it Golds dee beth anſaitable to have 
peopled a leſſer Planet only with- brute Beaſts, 
It had been ſtill more abſurd be made e 


Syſtems of Saturn and Fupiter, only for the 
fake of irrational Animals. Wherefore a 2o- 


4 
5. 


Bier Gueſt was to be placed in thoſe magnih- 


cent Globes; who, though perhaps notreſem- 
may nevertheleſs 
be endued with the fame rational Nature, and 
that poſſibly in greater Perfe&ion, in Propor- 
tion to the Dignity of thoſe nobler Manfions. 
It is ſtrangely inconfiftent with Reafon, 


| to imagine this vaſt Structure of the Univerſe 


to have been raiſed up in immenſe Space on- 


1 to be the Seat of eternal Silence and Soli- 


tude ; the ſtarry Worlds on high unfolded, 
the harmonious Motions of the Planets con- 


_ rived, and all adorned with amazing Splendor 


and Brightneſs, only that wild Beafts might 


Have a more convenient Retreat! 
NM. Ah, Philon! name not ſuch a grievous 
Abſurdity! It ſhocks Nature, and affrontsthe 


Infinite Rea ſon. 


ture than ſuch Kind of Bei 


P. Wherefore, I ſay, a more divine Na- 


ings, was wanting 
to complete the Deſign; a Nature ſanctified 


5 Abele n * 
ith Reaſon, aſpiring after the endle fem . 
provement of the rational Faculties, ſearch ==> | 
ing into the neceſſary. and eternal Reaſons f 
Things, itſelf defirous of, and deſjgned for | 
Eternity. For Reaſon moſt, plainly . denies 
abe rational Nature ſhould ever die. 

"If, You pn rrbONs avs. wth 

the Strength and Pleaſure of the Argument. 

It muſt be allowed that God, who is the I- 

\ fenite Reaſon, cannot but delight in rational 
Works; nar can he be the Creator of other 
Things, except ſo far as they are ſubſervient 

-d cheſe. It is thus, the Government of Req- 

. o known from the Temerity of Chance, 

n, P. Your Inference is ſolid, and of the laſt 

ſe ä Impartance: And from thence it will follow, 

— that he could. only have been the Cxeatot of 

* inert Matter, or of a ſenſitive and irrational 

Pp 2 ſo far as they regard ſomething high- 

— And whereyer that, which was made for 

T 45% fake of another, is, there that, for whoſe 

t take it was made, mult be. 

AM. How vain and peeviſh is pF who 

PE makes himſelf the only T. Favourite of Heaven 
e and claims to himſelf alone the Care of Qm- 

nipotence! as if the Kindneſs ſhewn him, ſup- 

poſed a Neglect of all other Things; or, as 

if he were injured, unleſs the Univerſe were 
an infinite Waſte to pleaſe him. How mych | 
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better were it, as Modeſty requires, to ac- 
—— knowledge the other Bodies in the Univerſe 
 -_ equally dignified Yy Reaſon, Ling) this Seas: 
of ours! © | 
P. 1 believe, Matho, you 1 ald more 
than you are aware fs the Univerſe  muft 
be a Vaſte almoſt infinite indeed, if the Opi- 
nion of the greateſt Philoſophers, founded 
on the Nature of Things,” _ By GE 
on in this Caſe 
. Pray what is their Opliiicn 1 ſhould 
be glad, if "what ſeems ſo'agreeable to Rea- 
ſon has alſo the Authority of better Judges. 
And it muſt, I think, appear reaſonable to 
every body, that the living and rational Creati- 
on ſhould be as extenſive, as the dead and in- 
animate Part of it; ſince it is undeniable, that 
the latter was made for the former. But to 
imagine that, while the material Univerſe is 
almoſt boundleſs, the rational Creation is ſo 
confined and narrow a Thing, that a Ship 
might fail round it in 2 few Months, is, I'm 
afraid, to meaſure the Works of Omnipo- 
tence by our narrow Prejudices, But pray 


go on to acquaint me with the 9 of _ 
FOI on this Head. 


; 
1 


cxxvl. P. Vou abltrvid — fines, if 
the Sun were removed always farther and far- 
ther 


— — CC” ks i —_— 2 1 
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ther from a Spectator, or the Spectator from Gas, 
him, that he muſt ſtill ſeem leſs and leſs, til 
at length he ſhould appear but of the Bigneſs 0 = 
of a- larger Star, or even of a leſſer. 
M. — And chat at laſt he would quite 
0 diſappear; becauſe from the Increaſe of the 
5 Diſtance the greateſt Bodies muſt at length 

eſcape the Sight.” Nor, I preſume, can any 

other Reaſon be aſſigned, except the Vaſtneſs 
of the Diſtance, why many Stars; which can- 
not be diſcerned with the naked Eye, be- 
come perceptible through the Teleſcope. And 
even thoſe probably are not the moſt diſtant; - 
for the Teleſcope, as well as the be muſt 
have its Limits. | 
P. surely it muſt. Could that n 
be brought to the laſt Degree of Perfection, it 
would, no Doubt, diſcover to us Stars hither- 

to imperceptible; ſince the more perfect any 

Inſtrument of this Sort is, the more of thoſe 
celeſtial Bodies it brings within our View. It 

is ſurpriſing what Numbers of them have been 

diſcerned by this Means, in a Space where we 

ſee but very few, or none at all. In the 

Pleiades alone, where we can diſcover but ſix 

or ſeven, near two hundred have been rec- 

koned. | | 
M. From all this then it naturally follows, 
that the Diſtance may be ſo great that the 


Sun 


is. Son. . A. En 
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M n 
2. Sr 


P. Or any Body ae ihe rn „ 
Spe and Splendor, 


I. Thot is but dhe ame Cafe, 


1 that the Diſtance of the Earth 
8 the Sup in þyt as 4: Fo 4n-Comparifen 

it. nn | 
N. This you mentioned in our third Con- 
ference, and I have thought of it frequently 
| dince; for it raiſed my Admiration and Curi- 
oſity; Pleaſe therefore now to erw what 
Ground there is for that Aflertian, n 
Pe. You muſt firſt call to Mind that. the 
Diameter of the Magnus Orbis (as it is call- 
ed) or the Earth's annual Orbit, is upwaxds 
of forty thouſand Times the Semi; diameter 
of the Earth itſelf, according to the common 
Suppaiition of the Sun's Diſtance ; that is, 
upwards of an hundred aol ſixty Millions 
of Miles. 

M. Could you not give me me ſome ſen6ble 
| Repreſentation of this Diſtance, as you did 


of the Sun's Magnitude ? For bare Numbers 
do not ſtrike the Imagination. 


P. I cannot indeed: All our Meaſures, 
and ſenſible Images are ſwallowed up here, 

| without being known: You ſee it is more than 
: forty 


: I ſhould travel a hundred and 


- Oofuorharrie' Pall 


forty thouſand Times che Seini-diameterof the „, 2. 
Earth itſelf, which is our greateſt Meaſure. — 
Even the Moon's Orbit which helped you to 


conceive the 


of the Sun, could not 


much aſſiſt your Imagination in this Caſe. 


M. Well. 80 go on, 
P. No a i nl he ee 
Parts of its annual Courſe, or hath really ad- 
vanced a hundred and fixty Millions of Miles 


nearer ſome of the fixed Stars, and hath left 


others of them ſo much behind, it ſeems not 
to have. changed its Place with Reſpect to 
them, nor they to have altered their Situati- 
on with Reſpect to each other in the leaſt: 
Which could not be if this Diameter of the 


Magnus Orbis bore any aſſignable Proportion 


# its Diſtance from the fixed Stars. 
M. Let me conſider this a litfle, ——If 
fixty thouſand | 
Miles ſtraight forward every Year, for a\thou- 

ſand Years together, and yet never perceive 
myſelf draw nearer certain immoveable Bodies 


that were before my Face, nor farther from 


others that I ſee left behind my Back; and if 


one particular Body, in all that long Journey, 


ſhould ſtill appear with the ſame Degree of 
Elevation above my Head; -I! ſce plainly 
the -Conſequence : Thoſe Bodies muſt indeed 
be at an inconceivable Diſtance from me; and 

8 
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Proportion to their Diſtance; otherwiſe they 


| * would ſeem to have changed their Situation 


among themſelves; as the Ohjects in a large 
plain are thrown into a different n while 
I travel through it. 

P. Vou have formed to ait m Idea 


of this to better Purpoſe; than I could haye 


done: Only this is no Fiction; you are re- 
ally carried thus far, not indeed once in a 
thouſand Years, | but twice in one Vear. For 


in Effect you are about the 1 oth of June a 


ooo Times a 160000 Miles farther from 
the Northern Parts of the Heaven than you * 
were the December before: And yet you per- 
ceive your Situation with Reſpect to them no 
Ways changed. 

MM. This then helps 1 me to nen chat 


| immenſe Triangle you ſuppoſed. drawn, of 


which, this Diameter of the Magnus Orbis 
was the Baſe; and the two Sides meeting 
in the Pole of the Heavens, were yet with 
Reſpect to our Perception parallel. Whence 
we inferred that the Baſe was but as a Point 
in Compariſon of the Sides. The one Argu- 
ment illuſtrates the other : And from hence 
I perceive we rightly inferred the Paralleliſm 


of the Axis of the Earth to itſelf, in all its 
annual Courſe ; to which chiefly we owe our 


Diverſity of Seaſons, >, SST 
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ture in the Caſe, Matho, for it can be ſhewn 
by irre fragable Arguments, that were the Sun 


be ſeen there at all. But thoſe Bodies are 


it is that the moſt judicious Aſtronomers have 
rightly concluded, that the fixed” Stars are 


Terricolis cinctæ videntur. 


Figurz diverſa ſint prorſus ab ills, quæ nos ſpectamus; 


We pane puri. "I 


c MR Vn P. Boon this e bene — en 
tow large Bodies, do you think, muſt the 
fixed Stars be, which are thus conſpicuous at 


ſuch a prodigious” Diſtance ? 10 153015 


M. Vaſt © eve not les — 
ii the Sun himſelf. 
P. There is neither Stag nor e- 


at ſuch an immenſe Diſtance, he would not 
appear larger than one of thoſe Stars: Nay, 
were he not a luminous Globe, he could not 


conſpicuous at greater Diſtances, than are men- 
ſurable by the Laws of Opticks. And hence 


prodigious luminous Bodies, equal to the Sun 
in Bigneſs; or that they are themſelves in- 
deed ſo many Suns“ . Baal 


Hine patet Syſtema Planetarum circumſolarium, 8 
fixa ſpectatum, viſum prorſus fugere, & in idem punctum 
lucidum confundi cum Sole, cujus Diameter inſenſibili 
fiet, ſi diſtinctè ſpectetur & 'orbatus Capillitio, quali fixz 
Ideoque viciſſim Plane- 
tæ circa Soles iſtos | fixas; ſeil. ] rotati Obſervationem noſ- 
tram effugiunt peni Dubium non eſt quin, oculo in 
fixa aliqua (aut Planer! circa illam revoluto) poſito, re- 

circumcirca fixarum Ordo et Conftellationum 


uippe cui Sol noſter Stella fixa videtur. r. Org, Aftronom. 
Lib. 6. 98 7. Coroll. 
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cope which magnifies above a hundred Times, 


| were the Diſtance between them and us but 


one goth Part of what it is, we ſhould per- 
_ ceive them little bigger 


And fince the Breadth and Diameter of Ob- 


MATHO: or, The 
M. 1 ſaid perhaps, not that I doubted; 


88 this Concluſion ſeems to follow from 
phat was ſaid juſt now, big. That the whole 


Diameter of the Magnus Orbis is hut as a Point 
in reſpect of their Diſtance. But why did 


2 you ſay, That they are: ſeen further than the 
| | Laws of Opticks reach o? £ 


P. When they are ſeen through 4 Teleſ- 


they do not appear bigger than at preſent ; or 
rather they appear leſs, but better defined; 


the tremulous Scintillation, or Sparkling, be- 


ing thus cut off. Whence it is inferred that, 


jects deereaſes, as their Diſtance from the Eye 


increaſes; the fixed Stars (according to the 
Rules of Opticks) muſt be quite extinguiſh- 
ed, long before the Diſtance were increaſed 
to 99 Times as much. Whence, were the 
Sun at the Diſtance of the fixed Stars, he 


would appear only as a luminous Point, with- 


out Breadth; and were he ot luminous, he 


Gould not appear at fuch a Diſtance at all. 


M. 1 had no Difficulty'on this Head be- 


Wie ben ' what you 1 now added gives 
TIE Satisfaction. . in che 


2 2er 


than we do at preſent. 


"wee... ka £A:; 


Caſmotheoris Puefili. * g 
Immenſity of Space the greateſt luminous Bo- F.. 
dies muſt at laſt diſappeat, their different 9 8 

parent Magnitudes may be owing to their 
different Piſtances; allowing 0 were all 
equal among thenfſelves.. 

P. On that 5 another Reaſon 
exit be aſſigned. 

This Bonndleſſhek of ts material 
Re diſtreſſes the Imagination; z and is li- 
terally ineoncervable | — | 

P. If then the. Sted Stars are Suns equal | 
to ours, hich can only be denied by ſhutting - 
our Eyes to theſe Reaſons ; Pray for what 

Purpoſe ſhall we fay they were created? That 

they might twinkle to us in a Winter-Even- 
ing through the infinite Space ? | 

. I foreſee what you aim at; but 90 
on: Their twinkling to us, whatever Pleaſure 

it may give us, cannot be the principal Deſign 
of the Creator in forming them. 

P. If they were ſolely deſigned for our 

Uſe, why are they ſo far removed from us 
as that we ſhould not have the full Uſe of 
them: Why are they ſo many, when few- 
er; or ſuch great Bodies, when leſſer Lights 
Placed nearer to us, right hive been more 
uſeful? 

M. Do pot mention ſuch an Abſurdity ; 
no W 0. much a pretend it. What 
vn 


116 MATH 0: or, The 
bee could this little Globe have had for ſuch 
Number of Suns? Or how could it have 

borne them nearer? Shades and Darkneſs are 
as neceſſary to our State as Life itſelf— 


Globes, equal to the Sun in Splendor and 


Purpoſe; or be of leſs Uſe 1 in the Creation, than 
the Sun himſelf? 


- Author of Nature wrou ght accurately only in 
our Syſtem, and looſely in all Parts of the 
Vniverſe beſides. Which I'm afraid is the 


general Prejudice, in this as well as in other 
Caſes. — 


the Diſtance of Sirius or Arcturus, where 
the ſolar Planets could be diſcerned ? 

that Point, as much (and more) as the infe- 
rior Planets, Mercury and Venus are confound- 


ed with the ſolar Rays, at the Diſtance but 
of Jupiter or Saturn. From all this you 


tem of Planets, which cannot be diſcerned: by 


us at this immenſe Diſtance ; and that 


they 
: 


P. If then thoſe Bodies are luminous 
Magnitude, can they ſerye for a leſs noble 


3 Equal Bodies mak ſerye for equal Þ 
Purpoſes; unleſs we would ſuppoſe that the . 


P.'Do you think that to an Eye placed: 4 
our Sun would appear but as a luminous Point, 


M. No; They muſt be confounded with 


infer (nor do I ſee what can be faid againſt 
itz) That the fixed Stars have each their Syſ- 


3 — 0 Load 
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0 they ſhine to the Inhabitants of thoſe Rev ut 
oo | — 
wy P. Perhaps they ſhine to none? . 
M. Yes, if Light doth not anſwer to Eyes, 

, or rather if it anſwers to nothing. 

In 9 then, they ſhine to any Beings, can 
it ine that they ſhine for the Sake of 
1 thoſe w who do not perceive the hundredth Part 
of them, without the Help of a Teleſcope, 
or even perhaps with the Ae of that Ne 
© EK lavention? 
a . That would be notably repugnant, to 
8 imagine they ſhine for thoſe who do not ſee 
them. Wherefore, I fay, I would not have 
rvyou ſo much as ſuppoſe that ſuch Uſe of them 
is pretended; ſince no Body, I believe, will 
imagine it. I readily come into your Senti- 
N ments: For, as was obſerved before, we muſt 
„either not think upon this Subject at all, but 
forget that there are ſuch Bodies in Nature; 
or if we reflect upon them . otherwiſe than 
5 Children do, (who look upon the Stars as ſo 
many bright Studs, with which the vaulted 
Roof of Heaven | is adorned). we muſt come 
into this Opinion. The Inhabitants of thoſe. 
Parts and we ſeem to be much in the ſame 
Condition, To a Spectator placed there our 
Sun muſt appear as a fixed Star, and the ſo- 
lar Planets be quite abſorbed by Immenſi- 
Vor. II. N ty 
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num ſity of the Diſtance: Vet it would not fol- 


— low, that there was no ſuch Globe as our 
Earth, and that no living Being exiſted near 
that fired Star. In ſhort, this Point can only 


be determined in the Nature of Things, by 
the Principles of Reaſon: And to reje& it 
becauſe it cannot be aſcertained by Eye-Sight, 


or by travelling into thoſe Parts, ſeems _ | 


to fon, 2 . 445 with Reaſon itſelf. 


CXXVIIL P. If, Matho, any other Uſe 5 
of Light could be imagined, than to anſwer the 
Purpoſes of Eyes and Viſion, or if Eyes could 

corporeal Nature, | 
I ſhould not ſuppoſe that any Species of ani- | 
mal Creatures reſided in thoſe Parts: Or if; 
it could be ſuppoſed that by far the greateſt | 
Part of the Univerſe' was to fall to the Share 
of brute Creatures (while a Point only was 
| allotted for the Habitation of rational Beings, | 
which can hardly be diſcerned among the other 


belong to any other than a 


Bodies in the Creation;) I ſhould ſuſpect that 
only brute and ſenſitive Animals might inha- 
bit the wide Expanſe of material Nature. But 


ſince theſe Suppoſitions are inconſiſtent with | 
Reaſon, and inferior Creatures were only de- 


ſigned for the Sake of nobler Beings, I am 
forced i into this Opinion wither I will or not. 


M. And 
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| Coſmotheoria Duerilis- 
M. And I, on the contrary, come into 


Surprize I firſt heard of the Antipodes; In- 


habitants, as I thought, with their Heads 


banging downward: But now I am ſenſible 
what a Void there muſt have been, had not 
our Globe been habitable quite raund. It 
wapld then baue ſerved but juſt for half the 
Uſe it ſerves now. 7 

P. You do not know, Math, that fame 


eie ago it was reckooed abGard, ang lt 
ie leſs than impious, to. ſuppoſe that there 


, ar Inhabitants an the oppo- 


Were 
ſite Part of our own Globe. This Narrow- 
=Z neſs of Thought is now laughed at as an idle 
4 Prejudice of ignorant Antiquity: But once 
it was a ſerious Affair. So difficult is it to 
get the better of Prejudices that have once tak- 
en Root in our Minds | 


AI. $0 much the earlier therefore they 
ought to be corrected. But in the preſent Caſe, 

1 ſhall for the future contemplate the Face of 
the Heavens in the Night Time with more 
Delight, while I conſider that all above me 
is not a wild Solitude, deſigned only to fa- 
tigue the Eye, and amuſe us puny Moxtals; 
but that rational.Beings inhabit thoſe Regions, 
and admire with us the Wiſdom of the com- 


mon en * iv their different 
2 | Views 


Confer 
it with Pleaſure, I remember with Hot i. 


— 


vo MATEO: or, The 
Ninth Views of Nature: And while J reflect, that 
rx we have not paſſed the Bounds of the ratio- 
nal Creation, when without the narrow U- 
mits of our own Syſtem, 
P. You have ſeen how narrow the Limits 
of the Syſtem are, compared with the whole 
Creation: 80 that whatever Reaſon ſhews us 
that the Reſt of the Bodies in the ſolar Re- 
gions are not unfiniſhed or uninhabited Seats, *' 
mult likewiſe ſhew us that the other Syſtems © 
in the Univerſe (which bear an incomparably 
greater Proportion to them than they do to 
our Earth) cannot be an immenſe Deſert, nor 
be without Spectators of what is done there 
by the Almighty Architet,” © © 
M. I underſtand: The Reaſon becomes 
Kill ſtronger the higher we aſcend, ©” * 
P. If once we go beyond the Suifics & | 
this Globe on which we tread; we can ſt6þ | 
no where; nor rebate the Force of the Rea- 
ſon, which ſtill becomes ſtronger, till we ac- , 
knowledge the material Creation habitable 
throughout. Hence we muſt ſuppoſe that 
only a Point of the Univerſe is habitable; or 
that the whole Univerſe is habitable. The 
Argument will always return upon us, * 1 
ever that which was made for the Sake's | 
nobler Nature there the nobler . "fr 
_— Sake it was 'made, muſt be. a 
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M. As was ſaid in a like Caſe before, it is 0" 
probable the contrary Opinion firſt prevailed, 2 


becauſe Men believed that the Earth was the 
greateſt Body in Nature; that it occupied the 
Center of the Univerſe ; that all Things elſe 
were created for its Sake ; and that the Hea- 


vens conſiſted of ſolid Orbs, which whirled 


round our Globe in four and twenty Hours. L 
P. Let us only add to this, that an un:- 


f verſal upward and downward was believed 


to reach through all the material World, re- 


ſpeRing only this Earth ; and I believe we have 


all the Prejudices on which the contrary Opi- 
nion was founded. So that whatever removes 


this Heap of vulgar Miſtakes from Philoſo- 


phy, and ſhews. that the Earth revolves among 


the other Planets, and that its diurnal Rota- 


tion ſuperſedes the rapid Motion of the Spheres ; 


ſhews at the ſame Time the Reaſonahleneſs 
of- this Opinion. 


MM. We ought therefore, I think, to come 
into it, in Conſequence of having thrown off 


thoſe Prejudices: unleſs we would be thought 
to have reformed our Philoſophy: by halves 


only. And I am perſuaded, if we would 


but reflect that there is a Downward to other 
Bodies i in Nature, as well as to our Earth; 
that alone would reconcile us to their being ba- 


N 3 about 


bitable Globes: But wherever a Bedy revolves 


% MY rH0: or, The 
— about another as 4 Center, that ſhews a 
2 Dowuwurd. The Moon "rolls about odt 
Earth; from thence therefore to us is down- 
ward: The Moons of Jupiter and Saturn 
roll about thofe Planets; whence there 1 4 
| Tendency down to theſe with; | 
P. And that a moch ſtron ger Tendency 
than to this Gbbe. In fine, farbe (for 
we miſt have done) it is of Importance to 
conſidet here, that the Deity might, accotd- 
ing to his Good-Pleafure, have created more 
or fewer Worlds: But to have applied them 
when created to nb Purpoſe, ot to have reple- 
niſhed one little Globe with rational Inhabi- 
tants, and left innumerable othets empty and 
uſcleſs, is the 1255 reverſe of Art and Con- | 
trivance. 

' M. That could only have been the Effet 
of Power undirected by Wiſdomn. 
P. And then upon Reflection you will find 

one Thing extremely remarkable. The Mind 
of Man welk only teſts ſatisfied with thoſe 
Effects of Almighty Power, the Greatnefs 
of which it can neither conceive nor ſearch 
out; and this whether we confider the Gran- 
dear, the Number, or the Subtilty of his 
Works. For as long as it can fathom ſome- 


thing farther, ſo 2 git coticeives Ominipo- 
tence circhmltribed: And finde this is a re- 


pugnant 
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pugnant Thought, it reſts only ſatisfied when Ninth, 
it can explore no Limits to Power and Contri- ns) 


vance. And in this ſingular View the Power 
of the Deity offers itſelf to be revered and 
adored by us! It was obſerved before, that we 

can ſee a "little about the Middle ; but could 
we reach to either of the EASY we ſhould 
find ourſelves diſappointed. The Mind would 
fit down diſcontented, having nothing more 


; to look for. As this is a Mark of Eternity 
Z (hall I call it?) in the Mind of Man; 10 
what Richneſs of Power is it, that we can 


neither find out the Beginning, nor the End, 
nor the Extent, of the Works of God! 
M. What a noble View then of the ma- 
terial Creation have we from thence! 
Pi. A quite different one certainly from 
that, which repreſents the celeſtial Orbs inclo- 
ſing our Earth, as the Shell does the Kernel. 
M. Name not that Diſgrace of Philoſophy. 
Here the boundleſs celeſtial Spaces, from Eaſt 
to Weſt, from the North to the declining 
South, are appointed for Life and Habitati- 
on; ; the Seats of Reaſon and (if I durſt fo ſay) 
Humanity, I deſcry Worlds without Worlds ; 3 
Suns and Syſtems, till the 1 is 
wearied. 

P. And there Nature and Creation be- 
gin anew, till the Creature ſinks in endea- 

— 4 vouring 
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3 vouring to graſp the Works of the Creator: 
wy M. This after all is a Work, this only a 
World worthy of the Omnipotent Architect, 
Err Good, immenſely Powerful! N 


| cx XIX. P. But does not the Cubes 
tion of theſe Things give you ſome Concern, 
Matbo, leſt the Deity ſhould negle& you, 
having ſuch a Multiplicity of other more im- 
portant Affairs to look after? 9 
M. This, as I obſerved before, Philon er 
can give me no Concern; while I reflect and . 
| feel, that the conſtant Action of the Deity a thou- - 
—_ . ſand Ways ſupports me. While Ilook or walk, 
17 while 1 ſpeak or think, my corporeal Frame 1 
is preſerved by innumerable concurring Acti- 
ons of Coheſion, Gravity, Repulſe, in every 
Part of my Body: Nay while 1 ſleep or 
breathe, and have not my Thoughts at my 
own Command, the Deity powerfully ſupports 
me. But why ſhould the Multiplicity of Af- | 
fairs perplex the Deity ? That only belongs 
to a limited Power. Did we ſee from the 
| ſtrongeſt Reaſons that his Power, Wiſdom, 


and Goodneſs are infinite, only to forget the 
. Conſequences of that Concluſion, n we 
8 had Occafion to refer to them: 
. ®. It is ſurely as you ſay, Matho; every A 
1 of the Artery, every * of Ar 
we 


0 cker is PutrMis\" 


of the preſent Power and Kindneſs of the 
Creator; fo that he is no leſs powerful and 
good to us, than if he were powerful and 
good to us alone, and to no other Beings. 
And then, as you obſerve farther, ſince it is 
the Property only of limited Power and Know- 
edge, to be perplexed and confuſed with the 
1 ultitude of Buſineſs, it would be fooliſh 
enough to fancy that the Deity might be over- 
A powered in exerting his Power, or confuſed 
with the Extent of his own Knowledge. A 
| | M. Such Notions are inconſiſtent,” and 
deſtroy themſelves,” And from thence we may 
with Pleafure infer, that we cannot confider 
the Multiplicity of the Works of the Deity, as 
the Effect of his infinite Power; but we muſt 


at the ſame Time be ſenſible of our own Secu- 


rity, how ſmall a Part of them ſoever we may be. 

P. So little inconſiſtent indeed are theſe 
two, that the Care for the whole confiſts in a 
minute and conſtant ſupport of all the Parts. 

M. But pray, Philon, inform me here, 
how. our Bodies are conſtantly preſerved from 
the cruſhing Weight of the incumbent At- 
moſphere, by the Particles of Air in all their 


Parts? This you mentioned in great Hurry 


| I juſt at our laſt parting. 
: FO 


we fetch, every Motion and Change of 3 | 
erial Parts we feel in our Bodies, is a Pledge = | 


MATH O: or, The 
. 1 will not recommend that Nation to 


— Weste it is the only thing that gives me 


Satis faction in this particular) and it was for 


that Reaſon I mentioned it in ſuch Haſte: How] | 
ever I ſhall tell you in few Words what ſeems 


right to me; and you may chooſe or reject 
it afterwards, as it (hall appear reaſonable to 
you on Reflection. No human Force or In- 
duſtry ean bring the Particles of Air into 


Contact; hente the Spring or repulſive Forte 
of the leaſt Partiele muſt be of itſelf ſufficient | 4 


w bear off the Weight of the whole. 


A. I conceive a Quantity of Air then, as © 


2 922 


us 


conſiſting of a Number of ſmall Atoms, which n 


ſuddenly ſtart from one another, if at any 


Time they have been ſqueezed into leſs Room. 


P. You are right; when the Air is ſtrong- 
ly compreſſed, the Effort it makes to reſtore | 
itſelf is incredible. Heat encreaſes the repel- 3 
lent Force. of the Air, and generates no ſmall | 
Quantity of it, as we may ſee by the Vapour | 
and Steam forced out from all combuſtible 


Bodies while they burn: From burning Gun- 


powder eſpecially great Quantities of Air are 
produced. From this Increaſe of the Spring 
of the Air by Heat, and the new Quantities 
of it produced, proceeds that fierce Exploſi- 
on, which throws out the Bomb, or Cannon- 
ball with ſuch Violence, 


M. You * 


8 Cyſenot heoria Puerilis: 
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us, rage by the ſame Force. 

Pi. And the Farth itfelf tremble too.— 
Now fince Air may be petierated from other 
Subftarices, by Heat, ot by Fermentation, it 
feems perfectly tietdlefs to enquire ſolicitouſy 
how it can get into all the Parts of our Bodies 
by external Conveyarice ; or to place the 

= whole Streſs of the Queſtion in the formal 

manter how that can be effected. It was 

*. conſtantly in all Patts of them, as being ge- 

| Enerated inwardly ; and the Quantity of it, 

ſufficient to balance the Weight of the exter- 
nal Atmoſphere, can never be wanting. No- 
thing elſe could fave us from being cruſhed, 
unleſs we fhould call in the Help of a conſtant 

Miracle. This itſelf, I allow, is a conſtant 

Miracle: But then it is in the Courſe of Na- 

1 ture, and according to the Methods which 

we reckon comtnonly mechanical. 

A. I underſtand pretty well what you fay ; 

but ſomething ſtill ticks with me for want 

of farther Information. What is the Weight 
with which you reckon the Atmoſphere con- 

I ftantly preſſes us? 

P. Since it preſſes us on all sides, the 

Weight muſt be as the Surface it acts againſt. 

b One Man may ſupport a Weight as ten Tun, 
and another fifteen, or even twenty. But ifa 

Man 
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Ninth Man were ſqueezed by half of this on one dide, | 
it would preſs him to Death in a Moment. 

M. Why could not the internal Air in all 

Parts of his Body balance this Weight? 
p. Becauſe it would have nothing to act a- 
gainſt on the other Side. The Weight of the 
internal Air may be but a few Grains ; This 
3 could never i a Weight of ten or fifteen 
Tuns. But as ſoon as the Atmoſphere acts on 
© the other Side, the internal Air by its repulſive 

Power defends itſelf in the Middle, and keeps 

off the Preſſure on each Side; ſo that we feel - 

the Preſſure no more than if there were none. 
M. I begin now to have a Notion of. it. I 
fancied, that the Preſſure on the one Side 
might balance the Preſſure on the other; or 
that the external Air formed a ſort of hollow 
Caſe, as it were, round the Body, which | 
ſupported, or kept off the Weight. But now 
I fee the repellent; Force of the Particles muſt 
puſh, them to act on all Sides. 

P. Whilewe blow up Soap- Bubbles, which 
was mentioned before, into a ſpherical Figure, 
we are not to imagine that the external Air 

forins itſelf into a hollow Sphere, which ſuſ- 
pends the Weight of the Atmoſphere from 
acting on the Sides of the included Bubble; 
though a ſpherical Figure be allowed to be 
the moſt advantageous for ſuch a Purpoſe. 


If 


 Gofmotheoris Puerilis:- 
If it were ſo, conſider what prodigious Force e 


it would require to blow up the Bubble, and — 


thereby to form this hollow Sphere, or ſuſ- 
pend the Preſſure of the Atmoſphere on all: 
Sides of it. This ſhews us that it is the internal, 
or included Air, which (by its Spring) per- 
forms this Effect. And if this be fo in a 
ſpherical Figure, it muſt be more 20 in m 
other Figure leſs regular. | 

M. You have entirely ſatisfied me on this 
Head, Philon. When I reflect on the vari- 
ous Shapes of all Sorts of Animals, and their 
conſtant Change of Figure while they move, 
the external Air cannot conſtantly throw itſelf 
into. hollow Caſes to keep off the Preflure of 
the Atmoſphere from their Bodies. But 
what was it you ſaid, when we parted, of 
People that dive under Water? 

P. The Water muſt pteſs them on all 
Sides, and that in Proportion to the Depth 
they dive to; nor can any thing defend them, 
in my Judgment, but the Spring of the Par- 
ticles of Air in all Parts of their Bodies: For 
the Water being an unelaſtick Fluid, or hav- 
ing no repellent Force between its Particles, 
is leſs fit than the Air to form itſelf into ſuch 
ambient Figures, as might defend their Bo- 
dies from the Preſſure. If this were ſo, it 
muſt defend them on all Depths alike: But 

EA] 5 2 the 
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Na n 1 
Der Pain in their Heads, Eyes, and Arms: ac- 


cording as the Spring of 'the wieragl Air bs 


more over- powered. 


I Why do yon fay that no human Forer 
could bring the Particles of Air into Contact? 


| Men can give the Air, Bodies move up and 
down in it without a Reſiſtance ſenſibly great- 
er than ordinary. If the Particles of Air 
could be brought into Contact, it muſt pro- 


bably de as denſe, and therefore as heavy a8 
Water. 


breathing a fluid as denſe as Water, when you 
firſt mentioned to me 4 repul/ive Force. 

P. Now I hope we have done. 

M. We muſt rather return back to our 
a concerning the laren; for 


CXXX. There are all two or * 3 
ticularsI ſhould be glad to have your Thoughts 
of; and eſpecially with regard to one I aſked 
about ſome Time ago; namely, Since a fkil- 
ful Artiſt does nothing at Random, or with- 
out Deſign, pray what do you take to be the 
Cauſe of the great Difference we find in the 
Revolution of the Planets on their Axis ? Ja- 
Lr, the 3 of * performs more than 

two 


P. In the greateſt Degree of Compreſſion 


M. I remember indeed what you faid, of 
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two Revolutions on his Axis, before Mars, or Nv 
ous Earth, though much inferior unn 
Bulk, performs one. 

P. It is as true on te ds Maths, 

that the great Archited of. Nature does no- 

thing at Random, or without Deſign, as it 

is on the other, that we cannot diſcoyer the 
Reaſans in every Particular, why he hath con- 

trived Things ſo ; and this we muſt readily 
own, if we confider the infinite Difference be- 
wann his Knowledge and ours. 

M. This is a ſatisfactory Reaſon enough 
why we cannot know every thing ; or rather 
indeed, why we can know but few Things. 

P. You ſee it is not an Excuſe contrived 
for dur Ignorance, but a Truth flowing from 
| the Limitation of our Knowledge, when com- 
| pared with the Divine Intellect : | Neither is 

it a Refuge deviſed to ſkreen the Works of 
the Deity from Enquiry and Examination. 
The better qualified any Perſon is to enquire 
into, and judge of theſe Works, ſo much the 
more Art and Skill will he find diſplayed 1 in 
them. 
NM. All this is a blain Conſequenee of what 
has been ſo often ſaid before. 
FP. To be ſatisfied there fore chat the Di- 
vine Art reaches beyond our Faculties, 
negative ſort of Knowledge, as — yo 


13 
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—— „ Tg de Know 
OS mtr: And hence, if we would en- 
quire ſoberly into the Works of Nature, we 
- ought humbly toadore, and reverence a Know- 
ledge” ſuperior to our own, even in thoſe 
things, where we can neither comprehend the 
| SE nor the Means conducing to it; for 
= -  thisalſo belongs to ſound Philoſophy. Other Other 
wWioͤꝗiſe, if once we ſhould imagine we were ca- 
pable of knowing every thing, we muſt ne- 
ceſſarily fall into the Abſurdity of ſuppoſing 
there can be no Reaſon for ordering things _ 
becauſe we do not ſee the Reaſon, © 
M. That en indeed be * EP ind 
Madneſs, - © 
P. Much leſs ought we «fo rigidly to ift | 
on a Reaſon for every thing, as to leave no- 
thing to the Determination of the Good-Plea- 
fare and Will of the Deity ; in ſuch Caſes 
namely, where the End admits of a diverſity 
of Means equally conducive: to it in Nature. 
For ſome Philoſophers have idly contend- 
ed, That the Frame of Nature could not ſub- 
fiſt, if the diurnal Revolution of the Earth, 
for Inſtance, were but a Minute, or half a 
Minute, longer or ſhorter than it is. They 
demand a ſufficient Reaſon for every Hair 
Breadth; otherwiſe the Hands of the Creator 
* be bound up: As if his Good-pleaſure 
. were 
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| were not really the * ſufficient Reaſon in - _ | 


4 Caſes. 

M. This is manifeſtly abſurd, and contra- 
ry to common Senſe at firſt sicht. Thoſe 
affectedly nice Folks, under pretence of de- 


manding a Reaſon for Things in themſelves 


indifferent, ſeem rather determined, I think, 
to bring- the Deity under Reſtraints at their 


- Pleaſure, contrary to Reafon. But in the pre- 


ſent Queſtion concerning the different Length 


of the Revolutions of the ſeveral Planets on 


their Axes, that is, concerning the different 
Length of the Days in each of them, may we 
not ſuppoſe that the Convenience and Pleaſure 
of their ſeveral Inhabitants is ſtudied ? For in 


the Planets, which are at the greateſt Diſtance 


from the Sun, the Comfort of the Inhabitants 
ſeems to require that the Darkneſs ſhopld be 
ſhorter, and the Returns of Light more fre- 
quent, than in thoſe which are nearer the Cen- 
ter of the Syſtem. Thus Mars and our Earth, 
whoſe Gaal Revolutions are nearly equal, 
ſeem to have but the. ſame Diſtance, if com- 
pared with Saturn or Jupi er.. 


Pi. We may ſafely ſay in general, Maths, 


that the Convenience and Comfort of the In- 
habitants is the End of all thoſe ſtud ied Con- 
trivances which are obſervable throughout 
the whole Syſtem; But it would be rath to be 
4 Vor. II. O tos | 
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ens t00 partichher in — — 
Ooncluſion; becauſe we may be too liable to 


fall into the Miſtake of meaſuring Convenien- 
cies. according toour own Conſtitution on this 
Globe : Whereas the Nature arid Condition 
of the ſeveral Inhabitants, is probably as dif- 
erent as the Globe they refide upon. We 
ave Inſtances enough of this Diverſity of a- 
nimal Life on our own Planet, to ſatisfy us 
that ſuch a Notion is not without Foundation. 
he Ruſſian Bear could as little live on. the 
Plains of Africa as the Lion or Tigen 
among the Lapland Snows.. Some Creatures 
we obſerved ſleep for whole Months together: 
The quick Returns of Light and Darkne&/ 
do not fo much affect thoſe, as the flower: 
Viciſſitudes of Summer and Winter. Some 
Creatures fly abroad only in the Dark, or 
charm us with their Muſick then, while o- 
thers are Ang in Silence at the ſame Seas! 
_ 4 > chaFrx 
M. This indeed I a. before : Aud a- 
mong Ve getables likewiſe, ſome are fitted td 


thrive beſt in a cold Clime; whilſt others re- 


quire 4 warmer Region; ſome are of a ſhort 


Duration, ſome preſerve their Verdure all the 


Year round; ſome appear carly in the-Spririg, 


others later, through all Seaſons of the Tear. 
There is, 1 ee, an n * 


* 
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of Conftitution both in the vegetable and anl- 8 
mal Nature; ſo that I am obliged to you <= 
for reminding me of theſe Particulars on this 
Oecaſion. We are apt to require thoſe Cir- 
cumſtances every where, which ſeem moſt 
convenient to oar own Condition: Though 
it muſt be as abſurd to imagine that all Things 
muſt be alike in the feyerdl Planets, as in all 
the Climes of the fame Planet. | 
P. Agreeably to this therefore we ſee thiet DB 
js a great Diverſity in their Revolutions 9 
their Axes: Mars and our Earth perform | 
their diurnal Rotation, as you pe vl: nears 
ly in the fame Pte; but Venus and our 
Moon take a much longer Space; the Day in N 
Vents being 23 of our Days, and in the Mook = 
a Whole ſynodical Month; while Jupiters : 
"| I Revolutionis performed in leſs than ten Hours, 
and Saturn's probably is not of much longet 
' I Duration. Hence, befides the Convenience you 
mentioned of the more frequent Returns of 
- | I Light, another Advantage muſt accrue to the 
+ I Inhabitants of thoſe larger Planets, by thei 
ſwift Rotation on their Axes. 
M. What other Advantage 7 nr 
cxxxl. P. The Gravity of Bodies 25. 
the Surface of Jupiter is twice as great n | 
as on the Surface of our Earth, WOES 
0 2 | 


„ MATH 0. on The 
. . if we reſided on that Planet, we would be Fl 
= Burthen-to ourſelves, being preſſed down with 
double the preſent Weight, and having but 
once the Strength to ſupport it. But Jupiter 
is more than ten Times larger in Circumfe- 
rence than the Earth: Hence if both Planets 
revolved on their Axes in the ſame Time, the 
dentrifugal Force in Jupiter would be more 5 
chan ten Times greater than with us. But 5 
the Squares of their periodical Times are near- t 
ly. as 6 and 1; or the Squares of the Number ! 
of Revolutions performed in the ſame Time 
by the Earth and Jupiter are as 1 and 6. W 1 
Wherefore a Body placed on Jupiter. will have 
60 Times a greater centrifugal Force than 
with us: Which muſt be a notable Relief to 
0 
| 
| 


the Inhabitants of that Planet, although per- 


haps endued with a greater Degree of Strength 
than we are. 3, N 


M. This is an Advantage I did not attend 
i And what Part of their whole Weight 
may it be, of which they are thus eaſed by 
the centrifugal Force of their Planet? 

P. They are lighter by about a ninth Part 
of their whole: Weight : Or a Body weighing 


nine Stone at Jupiter's Equator, if the Planet 
ſtood ſtill, would gravitate with a Force but 
as eight Stone, upon the Commencement of 
its diurnal Rotation. | 
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. "Phat muſt in Truth be a great Relief.” — — 
But as Jupiter is ten Times larger in Circum oo 
ference than the Earth, why is not the At- | 
traction, or Weight of. Bodies, ten Times 
greater [ikewife on his Surface than on our 
Globe? 

P. If the Matter in him were as denſe as 

in our Earth, the Weight of Bodies on cheir 

Sur faces would be as their Semi- diameters, or 

the Diſtances from their Centers: But the 
\Matter in Fupiter ſeems to be made leſs denſe 

with Deſign, © For we can hardly imagine 

that Men of our Stature, for Inftance, could 
ſupport ten Times the Weight of ſuch Bodies 
as ours are, with Eaſe; or have the fret 
Comand df Eimbs ſo chained down by their 
own Gravity. And if we ſuppoſe them of a 
larger Stature, the Inconvenience becom 
greater, the leaſt of a any Species being always 
obſerved to have the greateſt Eaſe and Agili 
in Motion. And upon the ſame dan 
though Saturn be 8 Times larger in Circum- 
ference than our Earth, equal Bodies are not 
8 Times heavier-on his Surface than on the 
Surface of this Globe; but in the Proportion 
of 15 to 103 that is, not much above once 
anda' half as heavy. pry 
N. I am almoſt fully perſuaded that this 
; is a vriſe Contrivance of the Creator; for the 
at AF . 0 3 | Eaſe 
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i. Eaſe of the Inhabitants and Animals re- 
= fiding on thoſe Planets —But is it certain 
that Bodies gravitate but twice as much only 
on the Surface of Jupiter, as on our Earth? 
For this I look upon to be a Paint of La 
portance, 
P. It is certain they do — quite * 
twice as much there as here; but in ſuch Ca- 
{es I chooſe to give you the neareſt whole 
Number to expreſs the Proportion ; becauſe 
where nothing depends on it it is are s 
trouble you with fractional Expreſſions, or 
the decimal Part of an Unit. 

. If it be practicable, pray make me 

| underſtand this. 

P . We are both of us already fatigued. 
NM. I ſhall leave you immediately after. 
P. The Reaſon 5 the Thing is eaſily 

ſhewn: But a Calculation would be tedious. 
NM. The Reaſon of the Thing, with an 


eaſy Example to illuſtrate it, is all Crater of 


3 — 


P. Firſt then, Bodies attract at am Di- 
ſtances according to their Quantities of Mat- 
ter; 2 Body having double or triple the Quan- 
tity of Matter attracts twice or thrice as 
ſtrongly at the ſame Diſtance, as a Body hay- 

ing but a half or a third Part the Matter. 


M. This 


 Coſmutheoria Perilis. 
M. This is plain enough. 


Ninth 


Conference. 


B. I nde bn diese Noni — 


about Jupiter and our Earth, at equal Di- 
ſtances from their Centers: the Forces with 
which they were attracted would be as the 


reſpectively. 
M. That is but che ſame Thing in. Aber 
Wade , 

P. Theirgcntrifugal Formulikeniahwbich 
you know are always equal to the centripetal) 
ſhould be as the Quantities of Matter in " 
two central Bodies. 

NM. That comes ill to the fame Thing. 

P. The Squares of the Number of Re- 
volutions, performed by theſe Satellites in 
the. fame Time, ſhould alſo be as their cen- 
trifugal Forces. 

M. This you ſhewed me to Satisfaction 
before. And the Squares of the periodical 
Times are inverſely as the Squares of the Num- 
ber of Revolutions performed in the ſame 
Time: For in the Example of our two 
Moons, the periodical Time of the outer 
Moan was 8 Times longer than the periodi- 
eal Time of the inner; therefore the Num- 
ber of the Revolutions of the inner Moon 
was 8 Times greater, ſo that 64 was the 
Square both of the one and the other. 
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Ninth P. From this then it follows, that the 
— 
» Quantity of Matter in Jupiter will be to the 
Quantity of Matter in the Earth, as the 
Square of the periodical Time of the Earth's 
Moon is to the Square of the periodical Time 
of Jupiter's Moon revolving at the ſame Di- 
ſtance from him. 1 
M. I perceive all the Steps 3 in this Argo. 
ment very diſtinctly; but none of Jupi- 
ters Moons perhaps revolve at the ſame 
Diſtance from his Center, as our Moon does 
from the Center of the Earth, 5 
P. Our Moon you know is 60 Serni-dia- 
meters of the Earth from its Center: Nov 
you may eaſily find out in what Time a Satel- 
lite would revolve about Jupiter at the ſame 
Diſtance from his Center; ſince the Cubes 
of the Diſtances are as the Squares of the pe 
riodical Times. 
M. 1 muſt ſuppoſe then that a Satellite re- 
W about Jupiter at that Diſtance; and 
find the Time of its Revolution by this 
Proportion? 
P. Vou muſt; and it is eaſily done: For 


taking Jupiter's innermoſt Satellite, v. gr. 
whoſe Diſtance from his Center is about 55 


Semi- diameters of our Earth, and its periodis 
cal Time 42 Hours 28 Minutes, or 2548 
Minutes; ſay, as the Cube of the Diſtance 


55 
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55 is to the Cube of the Diſtance 60, ſo is W 


the Square of 2 548 Minutes to a fourth Num- — 
ber, which will be the Square of the perio- 

dical Time of a Satellite revolving at 60 
Semi - diameters of our Earth from the Center 

of Jupiter. This Number you will find to 

| be about 8428776. The periodical Time 

of our Moon is 27 Days, 7 Hours, 43 Mi- 

nutes; or 39343 Minutes, whoſe Square is 
1547871649. Thus the Matter in Ju- 

piter will be to the Matter in the Earth as 
1547871649 to 8428776; oras 184 to 1. 

M. This I ſhall try as accurately as I am 

able; But what is all this to Bodies 
gravitating only twice as much on the Surface 
of Jupiter as on our Earth? _ 

P. If Jupiter were as denſe as this Earth, 
he muſt have a 1000 Times more Matter 
than is in the Earth, becauſe Globes equally 
denſe are as the Cubes of their Diameters; 
10 and 1, to wit, in this Caſe. And ſince 
the Attraction increaſes as the Cubes of the 
Diameters, or Matter; but decreaſes as the 
Squares of the Diameters, or Diſtances; his 
Attraction on his Surface ſhould be as a 1000 
divided by a 100; or as 10 and the Earth's. 
as 1. But his Matter is only 1 34: Therefore 
the Attraction on his Surface is only as 184 
divided by a 100; and the Earth's as 1. That 


is, 
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= | a is, the Attraction on his Surface is not twice 
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the Attraction on our Globe. 
M. It could not be twice as great, hs 
the Matter in him were 200 Times as much 
as in the Earth; for then 200 divided by the 
Square of the Diameter [100] Mes in be 
2, while the Earth's was as 1. | 
P. You are very right. 
M. — is his Denſity wit Rc 
to the Earth's. 
. — his Matter were 200 Ti inves 
as much as that in the Earth, he takes up a 
' 1000 Times the Space, with only 200 Times 
the Matter. Divide the Matter 200 by the 
Space a 1000; and you ſee even then he 
would be 5 Times rarer than the Earth; or 
have but a fifth Part of its Denſity, ä 
M. Well, I am extremely pleaſed with 
all this; and am ow filly perſuaded that this 
Rareneſs-of Contexture in thoſe larger Planets 
was wiſely deſigned for the Sake of Inhabi- 
tants reſiding upon them, who otherwiſe muſt 
have been oppreſſed by their own Weight.— 
In what Time would this other Satellite re- 
volve about Jupiter, at the Diſtance of 60 
Semi- diameters of the Earth from his Center? 
P. The Matter in Jupiter is the Square 
. of the Number of Revolutions it would per- 
form, while our Moon revolves once about 
the 
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the Earth: And the Square Root of 184 is. Ninth 

13, 5+ It muſt therefore revolve 13 Times « — 

and a half about Jupiter in the Time of our 
periodical Month. Or the Square Root of 

the other Number 8428776, vis. 2903, 2 

is the periodical Time of this Satellite in 

Minutes; which comes to 48 Nou 23 

1 

M. I think I no. underſtand. enough to 

initiate.me into thefe Calculations. Where- 

fore I ſhall not give you any farther Trouble 
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A the Weight of We es on the ler Plates 

Ils but ſmall, their Rotation on their Aves 

it flow, and their centrifugal Force but 

— aveak, - Heat and Light are diſpenſed ra- 

” ther according to the Surface than the Quan- 
j tity of Matter in the luminous Body; hence 
' the Sun is but of a moderate Denſity. That 

the outermoſt and innermoſt of the Planets 
are not uninhabitable by Reaſon of the Ex- 
tremities of Heat or Cold. Heat is not al- 
ways in Proportion to our Vicinity to the 
Sun : Cold requires a pofitive Cauſe, or ſome- 
thing more than the mere Abſence of Heat. 

| The Extremities of both may be qualified 

3 the Conſtitution: an Atmoſphere. That 
| all the Planets are:\furrounded with Atmo- 
| \ . ſpheres. *The phyficat: "Explication how Bo- 
dies may deſcribe elliptreal Orbits about an 
attracting Body, Placed either in the Center 
of the Ellipfis, or in one of its Foci; ac- 
F © cording as the Law of Attraction is K 
poſed different, Theſe two Caſes compared 
88 between themſelves, and the — ons from 
= SO "I the 
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* " the one to the other ſhewn natural and eaſy. 
The Proportion between the 'Squares of the 
periodical Times and Cubes of the middle 
- Diſtances, till obſerved when Bodies re- 
volbe in Ellipſes. The Comets revolve by 
the ſame Laws, and obſerve the ſame Pro- 
_ portions as the Planets.———Of the Immor- 
tality of the Soul, That the Soul is not 
; - affiſted to think and perceive by Organs of a 
k - dead Subſtance; but is by theſe confined and 
a limited to a particular Manner of Action | 
a and Perception, Whether the Deity could | 
cent off rational Beings, for whoſe ſake. the 
| material World was created; the Frame 
itſelf till remaining. The Deſire of Exiſ= 
'» Fence the Foundation of all our other De- 
Irres, and the Source of all great and virtu- 
ous Actions. A happy Exiſtence the only 
Object of Defire in the Nature of Things. 
| Utter Extinction no Object of Defire. The 
Diſingenuity of the Atheiſt, The Miflake 
- of thoſe who ſeparate Virtue from a Love to 
ourſekves. Atheiſts could not live together 
in Society on their 'own Principles. _The 
falſe reaſoning in' Mr. Bayle's Apology for 
' the Atheiſts, The Atheifts Account of the 
- Reiſe.of Religion. The Wonders in the. ma- 
terial Creation deſigned to inſtruct Beings 
— 3 for Immortality. The material 
f a Creation 
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. Creation: the inferior, and leu wonder ful 
Part of the Works of God. A 
O U ſee me here once 


CXXIII. 3 
more, Bilan; and to 
8 


P. Von begin abruptly enough, 1 think, 
Matho. 
M. There is no need of reſuming what 
was faid laſt. I underſtand. it tolerably well; 


nor would I deceive my {elf in a thing of this 


Nature I am much in Love with what 
yon told me concerning the Quantity of Mat- 
ter, and Denfity of the Planets, as alſo con- 
cerning their centrifugal Force, while they 


turn round on their Azzes. But what is the 


Reaſon that we cannot find out the Quantity 
of Matter in Mars or Venus, as we do in Sa- 
turn of Jupiter? This, I remember, ou 
faid was not known. 

P. The Reafon is, becanſe they have no 
Satellite (none conſpicuous to us I mean) re- 
volving about them. Had they Satellites re- 
volving about them, whoſe Diſtances and pe- 
riodical Times were known, we could diſco- 
ver in what Time a Satellite ſhould revolve a- 
bout either of them, at any aſſigned Diſtance ; 
and thereby compare their Quantities of Mat- 
ter, and Denſities withthoſe of any other Bo- 
dy in the — M. Of 


4 


Coſonotheoria Pueriln. 
-M, Of any other primary Planet, you mean, 7: 
which hath a Satellite revolving about it? 

P. That I ought to have ſaid. 

M. Then we cannot know the Weight of 
Bodies on their Surfaces ; nor — that 
with their centrifugal Forces? 

P. We cannot; though the mig 


Force on Mars muſt be conſiderably leſs than 


on our Earth, both becauſe his Rotation on 


his Axis is ſomewhat flower, and his Diame- 


ter is mueh ſhorter; and on Yenzs the cen- 


trifagal Force is quite inconſiderable: But 


then, as theſe are only ſmall Planets, the 
Weight of Bodies upon them cannot be ve- 
ry great. In Venus it may be nearly the ſame 
as on this Globe; and were we on Mars, 
we could not feel much above half our preſent 
Weight. | 


_— 


7 
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M. It was reaſonable that che centrifugal | 


Farce ſhould be ſmall, where the Weight was 
otherwiſe tolerable: For I now ſee that, the more 


ſwiftly any Planet revolveson its Axis, the more 


the Weight of Bodies upon it muſt be dimi- 
niſned. 


P. Undoubtedly : For theſe two Forces 
act contrary to each other in this Caſe, as 


much as in the Revolution of Planets Aae | 


the Sun; ſinee the centrifugal Force of Bo- 
een from the Inertia of Matter, by 


I which 
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which they always tend —— on in the 
ſame Direction. ("FREY 99 UTIL a to 
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. But in the Revolution of Planets round 
the Sun theſe two Forces were in Equilibrio. 

P. The Reaſon of that, you remember, 
is, leſt the Planets ſhould be drawn down to f 

the Sun, or run out to a greater Diſtance from 


hd 0 un 


him; as the one or the other of theſe Forces 
prevailed: Whereas, had they been in Equi- 


librio here, Bodies would not at all have gra- 5 ] 
vitated to their proper Center. Not only our | 


Bodies would not firmly have participated of 


the Earth's diurnal Rotation, but our Houſes ' 
muſt have been looſe and tottering, or in con- 
ſtant Suſpenſe betwixt ſtanding. and falling 
(for it is not eaſy to imagine the Caſe exaMly) ; © 

nor could the Ground itſelf have been a firm 


Support and Foundation for any thing. 
M. I perceive ſomething here which I can- 
not well expreſs. | 10 1 


P. Nor can I underſtand it, unleſs you ex- 
preſs it in ſome Way or other. | 
M. It was as neceſſary that the centripital” | 
Force ſhould prevail over the centrifugal, with | 
reſpect to the diurnal Rotation; and that in a 
different Degree, according to the different 
Weight of Bodies on the larger and leſſer Pla- 
nets ; as that theſe Forces ſhould balance each 


| other, with reſpect to the annual Revolution: 


6 And 


2 Pusu. 


And in both Caſes we ſee them wiſely adjuſt- 
ed in great Variety of Circumſtances. In ſhort; 
it is new Matter of Admiration, to ſee the 
centrifugal Force weak, where the Gravitation 
is ſmall, and ſtrong, where the Weight of 
* becomes greater. — 

P. The Obſervation is juſt; uſd the Ex- 
Nellen at leaſt intelligible. 
NM. But in what Time muſt our Earth 


have turned round on its Axis; ſo as to have 


= theſe two Forces equal? 

P. The centrifugal Force at the Equator 
(where it is greateſt) is to the centripetal as 
1 to 289. The Square. Noot of this Num- 


ber 289 is 17. 


M. Pray let me go on with the reſt of the 
Avgatncnt by myſelf. —— Since the centrifu- 
gal Force is encreaſed with the Square of the 
Number of Revolutions performed in the 
ſame Time; if the Earth performed 17 Re- 


volutions in the Time it performs one, the- 


centrifugal Force at the Equator would have 
been 289 times greater than it is at preſent, 
and therefore equal to the Weight of Bodies 
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e 


there, which conſequently muſt have been 


in conſtant Suſpenſe between flying off from 


the Earth, and remaining on its Surface: So 


that a ſmall Force muſt have given them a 


Vor I. P Motion 
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cored... Motion to any Side. inſt as 36 the had bean 


quite, without dag u. 


2 „ deduce the Argurnens very accu 
"rate 4 ” CI 8 Wien 9. 

M. But pray What would be. the Conſe- 
quence, if the Earth rolled round a little more 
iftly than at the rate of 17 Revolutions in 
24 Hours? Me 
P. From hat you have {aid juſt now it 
fol ollows, that all Bodies at the Equator would 
then be thrown aff from tha Surface Eaſt» 
Fo. But by the Actian of Gravity retract- 
ing them, they would fall back again to the 
Earth. And thus they would conſtantly be 
caſt off and fall back without ceaſing ; nor 
could any thing be firmly ſettled in one Place, 
but as it lay nearer the Poles, where the Ro- 
tation was leſs violent. 
M. This would be a wild conſuſion for a 
rob Globe niet let a regolledt a a 


F 


f 


CxxXIII. 1 tens in * 
ty- four Hours is, I think, one Revolution in 
leſs than an Hour and a half. 

P . It is one Revolution in an Hour mda a. 
bout 25 Minutes. 


x M. eee you argued 
| wonſiſtently ae when we were ſpeaking 
| 575 8 of 


* Oofrrorbeoria Puerilis. = 
of the diuruail Rotation of the Earth , where you Q, Ten 
ſuppoſed that it might turn round on its Ax. 
s every quarter of an Hour; finee in that Caſe 
every thing muſt be thrown off from its Sur- 
face with inooneeivable Rapidity : Or rather 
the whole Maſs would be ſhaken quite afun- 
der, except pethaps a ſmall Quantity about 
the Axis of its Motion. 

P. You urge the Conſequence very well; 
the whole Maſs would then be ſhaken: quite 
looſe : Notwithſtanding 1 have a right to 
make that Suppoſition, becauſe you know it 
is equally poſſible, that the Gravity of Bodies 
ſhould be augmented, as that the diurnal Ro- 
tation of the Earth might be accelerated; and 
that to any Degree; for it belongs equally to 
the ſame Power to effect a Change in either. 
The Suppoſition was therefore conſiſtent e- 
nough, and proper to the Subject we were 
then diſcourſing upon. For in that Caſe you 
could leſs have perceived the Motion of the 
Earth by the Help of your Senſes, than at 


3 


preſent; ſince the Heavens and heavenly Bo- : 


dies muſt have appeared to toll over our Heads 


weſt-ward, with greater Velocity than a Bitd 
flies. 


ent, which does not imply a natural Inipoſ- 
1 8 94 And your Argument was as if you 
P 2 had 


M. I underſtand : That Suppoſition i is con- 
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od... had fad, «Hat it pleaſed the Almighty Cre- 
= ator, ſo to encreaſe the Gravity of Bodies, 
e and accelerate'the'Earth's'dibrnal Rotati- 
0. on, that it ſhould have rolled round on its 
Axis in ſuch a Time. After this pleaſe 

to ſhew me in what Time Jupiter muſt have 
rolled round on his Axis, ſo that the centrifu- 

gal Force of Bodies on his Surface e. have 

been equal to their Weight or Gravity? 

Pe. This you ought now to find out t for 
Jodritif, ſince you have the Diſtance and pe- 
riodical Time of his innermoſt Satellite. 
M. It is true; for I have already half of 

iy Wotk done in the laſt Example. Then, 
ſince Bodies on Fupiter's Surface are 10 Se- 

mi- diameters of our Earth diſtant from his 
Center; it will be, as the Cube of 5 5 to the 
Cube of 10 ſo the Square of 42 Hours 28 
Minutes, or of 2 548 Minutes, 'to a fourth 
Number, which muſt be the Square of Jupi- 

.ter's periodical Time on his Axis, that Bodies 

on his Surface might have their Gravity and 
"cebtrifug al Force equal. Or it will be as 


166575 to 1006, bk G2923 071 to a fourth 
mber. 


P. Which Want! Nbmber you will fund 
80 390223 and the Square-Root of 39022 
5 ae 5 Minutes ; | or 3 n 17 e 


uc "If? I 


W M, What 
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M. What is the exact Time of Ie 285 bd rv 


Revolution on his Axis at-preſent ? 
P. Nine Hours 56 Minutes 
M. Jupiter then performs but three Re- 

volutions for one, that Bodies on His Surface 

may have their centrifugal and centripetal For- 
ces equal; wheręas our Earth CROP Fertan 

17 Revolutions for one. 

P. The Reaſon of which is, becauſe 4 
creat Part of the Gravity of Bodies on the-Sur- r- 
face of Jupiter is may. off, by: his ſwift Ro- 
tation at preſent... - 

M. Right, I ſeo: now N a ch Part 
of their whole Gravity is taken off by their 
preſent centrifugal Force, as you told me de⸗ 
fore; or the centrifogal Force is but ꝙ times 
greater, when the whole Gravity is taken off; 
fince it is as the Squares of the Number 0 f 
Revolutions dec in = fame e 3 
and . 

P. Vou hw. it exactly. | 5 

M. From this then I now alſo underſtand 
more clearly, what we haye once or twice 
touched upon before ; namely, why the Earth 
is higher about the Equator, and more flat and 
ſunk about the polar Regions; which Ine- 
quality ou ght, 1 chink, to be more remark- 
able in Jupiter.. | 

P. What are your Thoughts of that Par- 
ticular now ? P 3 M. Fram 
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M. From the greater centrifugal Force a- 


relatively lighter ; and is therefdte more 9 
to make an Equilibrium. 

P. The Inference is juſt 3 and on our 
Earth the Matter of Fa is confirmed both 
by meaſuring and other Experiments: But 
on Jupiter, whoſe diurnal Rotation is ſwifter, 
and the centrifugal Force therefore greater, the 
Inequality, as you obſerve, is ſtälf more plain, 
For whereas in the Earth the equatorial Dia- 
meter exceeds the polar, but by one 2 zoth 


Fart of itſelf, or they are as 230 to 2293 in 


Jane they ate to Each. bes as 11 to 10 
nearly. 
M. Thats — Difrmate; and a. 
Wan n e en Ferna. „ ett 

. The Difference is almaſt as great as the: 
nn of the Earth; which is but 
about a 1oth Part of Jupiters. 


M. Here again, I chink, — 


turally ſuggeſted to us. 


P. What? 

M. That the Planets; were gelt * 
and made ſpherieal by the mutual Attraction 
af their Parts, before theq received their diur- 
nal Rotation: For this Riſing, or Swelling, 


about the Equator ſeems naturally to: have: 


* induced on a formen e 
5 P. It 


oblate 


Cofintt hgoria Paerilis. \ 1 


M. Since then we. muſt conceive the, Plas 
nets as firſt without their urnal Motion, we. 
may with Pleaſure, ſee, as it were, this Ro- 


tation impreſſed on thoſe prodigious Globes, 
by the Almighty Hand of the Creator. vd 


Pf agree with you. One, who conſiders. 
Fhings in this philoſophical View, will, feel 
all the Pleaſure you mention, in thus tracing 
the Original of - the diurnal, Rotation. 

it appears ſomewhat inartificial firſt to ſuppoſe 
that the Deity moulded the. Planets into this 
ſphetoidical Figure (as it is called) 
and that them he impreſſed a Motion upon 
them which maſt of itſelf naturally have pro- 
duced that Figure. For, as you well abſery+ 


ed in our fourth Conference, the Attraction 


of Gravitation leaves Matter, ill in the mpſt 
fluid Form poſſible: So that a Body once 
brooghs into a ſpherical Figure, by this Af- 
fectiom between all its Particles, muſt neceſ 
ſarily, by a Rotation on an Axis, be elevated 
about the Equator of its Motien, and FAME 
by become ii PRs be 
ys ut 1; 
cXXXIV. 34 Mere pesg the Weight 
of. Bodies be. on the Surface of, our Moon? 


open mw} £ NO ub 990 
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P. It muſt; indeed appear ſo 60 us infthe cg, 
Order of Nature. ig groge 92 5041 —_— 


And 
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p. If the Earth and Moon were of the 


Conference · 3 , | ; 
wa me Denſity, Bodies there could have little 


more than a fourth Part the Weight they 
have here, according to the Diameters of the 
two Planets. But becauſe of the greater Den- 
ſity of the Moon, the Gravity of Bodies on 
the Earth is to the Gravity on her Surface as 
293 to 100: That is, were we there we 
could not feel much above the third Part of 
our preſent Weight. 

M. Much centrifugal Force on that Pla- 
net then muſt have been, I think, inconve- 
nient, as rendering Bodies too light.—Afeer 
this it would be needleſs to aſk what the 
Weight of Bodies might be on the Surface of 
the Sun, ſince he cannot be ſuppoſed habita- 
ble; and the Gravitation of Bodies muſt be 
exceſlively great, ſo near the Center of At- 
—— of the whole Syſtem. 
Pr. It is not ſo great as you may imagine, 
Maths: Heat and Light are diſpenſed rather 
according to the Surface than the Denſity of 
the Body, or the Quantity of Matter in it. 
Hence the Sun is not one of the denſeſt Bo- 
dies of the Syſtem, And the Gravity on 
his Surface is reckoned but about 24 Times 
-more than that 'on the Surface of the Earth. 

M. I ſee it is reaſonable that the Light 
ed round, and * the Heat too, ſhould 


rather 


— 


| Cofſmotheoria Puerilis. W 
rather be as the Surface of the luminous Bo- 
dy, than as its Denſity ; but I had quite other 
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Notions of the Attraction or Gravity ſo near 


the central Body: Make me underſtand there- 
fore, if you pleaſe, how this ſhould be? 
P. The Quantity of Matter and Denſity 


in the Sun is diſcovered the ſame Way as the 
Quantity of Matter and Denſity in Jupiter; 
namely, by computing in what Time our Moon 
would revolve about the Earth, at the ſame 
Diſtance from. it as Venus is from the Sun.— . 
As to the Denſity of Bodies, and Gravity on 


their Surfaces, you may perphaps get an eaſy 
general Notion of theſe, by conſidering the 


two following Caſes as Extremes, If the 
Matter in the Sun and Planets were as the 
Cubes of their Diameters, they muſt all have 
the ſame Denſity, and the Weight of Bodies 


on their Surfaces muſt be direQly as their 


Diameters : For the Attraction increaſing, as 


the Matter or Cubes of the Diameters, and 
decreaſing as the Squares of their Diamzeters. 


the Cube divided by the Square would al- 


ways give the Diameter to repreſent the At- 
traction of the Surface. 
M. This was obſerved before. 

P. But if the Matter were only as the 
Squares of the Diameters, the Denſity would 
be 1 as the Diameters; and the Weight 

of 
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of Bodjes world, be the fame on the Surface = 


ee, 5 

M. I underfiand noting 4g dl of this. | 

P. Suppoſe there are two Planet whoſe 
Diameters are 1 and 103 and if, in Otder 
to find out their Denfities, you divide the 
Matter (which * as the Square: of the Dia- 
meter) by the Space it takes up (which is as. 
the Cube of the Diameter), it wild be 7 di- 
vided by 1, for the firſt Planet; and a 100 


divided by 4 1000, for the ſreond: Or their 


Denſities wilt be 1, and one tenth. 25 

M. Thus far I ſee: Thie fecomd: will here 
but one tenth the: Denfity of the firſt, as its 
Diameter is ten Times larger. Thus if the 
Matter in Jupiter were but a 100 Tau 
Matter in the Earth, he ſhould have but a 
roth Part of is Denſity, or be 1 Times 
more rare. 

P. And the Weight of Bodicv-on the gur- 
faces of all the Planets would then ſtill be 
the; fame: For the Attraction inereaſing as 
the Matter, or Square of the Dlameter, and 
decreaſing alſo as the Square of the Diatneter, 
the Square of the Diameter divided by the 
Square of the Diameter will always be equal 
to Unity, how different . the e 
eee themſelves. 


31. Now 


Cofſmotbeoria Puerilis. 


M. Now you have given me Satisfaction ; gn 
for I underſtand the Conſequenceof both 8 up- 


pofitions, either when the Matter is as the 
Cubes, or as the Squares of the Diameters. 
And as any particular Inſtance, draws near 


to the one or the other of theſe Caſes (which 
vou call Extremes) the Gravity on the 


. be more . 
accordingly. 


P. Both Caſes may be e in one 
and the fame Body, the Quantity of Matter 
in it remaining alſo the ſame; ani b ſup- 
poſing its Diameter different. 
M. Pray ſhew mt how? 
P. If the Diameter of the Sun be ſuppoſ- 
ed a 100 Times the Diameter of the Earth, 
and the Quantity af Matter as the Cubes of 
their Diameters, their Denſities will be equal, 
anch the Weight of Bodies on their Surfaces 
directly as their Diame ters: But if the Dia- 
metet af the Sun be ſuppoſed 1000 Times 
the: Diameter of the Earth, the ſame: Quan- 
tity off Matter remaining, their Denfities will 
be inverſely as their Diameters, and the 
Weight: of: Badies the ſame: on both their 
Surfaces. 

M. I conceive it: Though the Matter 
inithe dun be ſtilla Million of Fimes more than 
the Matter in the Earth; in the firſt 8uppo- 

ſition 


BD 168) and in the ſecond: as the 
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, fitionbit'is as the Cube of the Diameter a 
Square of the 
Diameter 1000: And the Surface of the Sun 
in the laſt Caſe being 10 Times farther from 
the Center, than in the firſt, the Attraction 
there will be 100 Times leſs, or equal to the 
Attraction on the Surface of the Earth. 
This is agreeable enough, and gives me a 
more Wen Wen of _ GIS! 
163 1271 2 4 

vd cxxxv. P. You ſes ing n art- 
fat Methods, of more or leſs Denſity, and 
more or leſs centrifugal Force, it comes to 
paſs, that the Weight of Bodies on the larger 
and leſſer Planets, is not near fo different as 
the different Quantities of Matter ee Pla- 
nets would ſeem to import? 
M. I ſee every Thing in me Syte con- 
Ment; if the Planets are conſidered with 
A View to Habitation; whereas without that, 
the Deſign ſeems broken and incoherent. 
P. Eſpecially if we ſuppoſe the Earth 
lone deſigned to be habitable; while the 
Reſt are left ſolitary and end — 
N. Notwithſtanding there * to remain 
ſtill one Inconvenience. 


%. What 1 is ir??ꝰ‚ IP 9 5 
M. That the Heat of the 51 cannot be 
 ndltiplied at che Extremities of the Sytem. 


by 
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by Reflection, as his Light is. The hundredth Me * 2 

Fart of our” Heat cult make Saturn but a word 
comfortleſs Place. NR = Stet tt 
P. As we ſaw before, Maths, f ne 
animal Conſtitution, with Reſpect to Heat and 

Cold, may be widely different on the ſame 
Planet; ſo there may not be ſuch a Difference 

of the Degrees of Heat and Cold, on the 

Planets nearer to and more remote from the 

Sun, as we imagine. The Cauſes of Heat 

are more than one, as we may obſerve by 

what happens in the Bowels of the Earth, 

in Fer mentutions, in Ebullitions, even in our 

own Bodies; and eſpecially by common Fire. 

Cold likewiſe ſeems to imply ſomething more 

than a mere Privation of Heat, and to de- 

pend on ſome very active Principle. This 

will appear more probable, if we conſidet the 

violent and ſudden Effects of Cold, in ſome 

common Experiments of artificial freezing; 

and when the Barrel of a Gun, or the Shell 

of a Bomb, though of conſiderable Thick- 

neſs, is violently burſt by the freezing of the 

| Water contained in it; that ſhews quite ano- 

ther Sort of Principle; than the mere Inertia, 

or Sluggiſhneſs of the Particles of Matter. 

The Rays of the Sun are certainly productive 

of Heat; but (by the Acceſſion, or Cogope- 

ration of ſome other OP not always in 

Pro- 


5 
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— — Propartion to their Denſity, or the Vieinity 
wore of the Body to the Sun: Otherwiſe we ſhould 
always have the ſame Degree of Heat or Cold, 
at the ſame Time of the Year, regularly in 
a Circle; which nevertheleſs you ſee we 
have not. 
M. This is indeed common ebe 

and ſcems to prove eaſily what you ſay. I 
have often obſerved very ſoft Weather, and 
mild Nights in the Depth of Winter, when 
2 long Froſt has been ſucceeded by a quick 
Thaw; and contrarily, bitter Winds and a 
froſty Air, when the Sun has been near the 
Summer Solſtice. - 
Pe. This ſeems to proceed from the Con- 
ſtitution of our Atmoſphere, and the Altera- 
tions happening in it; which produce ſome- 
times ſultry Heat, and ſometimes piercing 
Cold, directly contrary to what ſhould be the 
Effect of the Sun's Rays ſeparately conſider- 
ed: So that Heat and Cold do not abſolutely 
depend on a Planet's Nearneſs to, or Diſtance 

from the Sun, but together with theſe, on 

ſome other Cauſes. We are conſiderably far- 

ther from the Sun in the Summer Months, 

than in the Winter, and for all that our Wea- 

ther then is generally much warmer, —Now, 
though Saturn has but about the bunden 
Part — the Sun's Heat which we feel, I am 


14 not 


besen Piep. 


. hundradth Part of our Heat . 


—— eggs the Co- efficency of / fotne 


difficult, Je think, to conceive, that the 
Conſtitution of his Atmoſphere may be ſuch, 
as to make that Planet à mild and tembbrate 
Clime. Andi if there be any Weight in this 
reaſoning, it will not be hard to apply it to 
the inferior: Planets, Mercum and Venus; 
for we ſometimes feel the Heat of our 8um- 
mer as much qualified by ſome different 
Cauſe, as the Rigor of our Winter. 
M. There is indeed ſo much Rea ſon in all 
this, that at deaſt I ſhall not be ſo raſh in draw- 
ing Iaferences from narrow Principles in this 
Affair, as otherwiſe I ſhould have been. One 
Thing notwithſtanding ſurprizes me; wiz. 
why-the' Eatth ſhould be farther from the 
Sun at one Time than another: But before I 
aſk. you concerning this Particular, I beg you 
would tell me, why you ſuppoſe there is ſuoh 
an Atmoſphere about each of the Plants, as 
about our Barth? b 2110 95010! 
„ech kunden pls there inan Atroaffherd? 
about every one of the Planets, unleſs I would ' 
imagine them to be Globes of Adamant; or 
ſomething ſtill more hard. Rvery Thing a- 
bout our Earth is in conſtant Change: Lam 
OL 3 | | not 


will amaunt to any Degree of poſitivt ant 
other poſitive and real Cauſe. And it is not 
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.Tenth not certain if we can except any Species of Bo- 
— = gies that can benamed. Metals themſelves ſeem 


gradually to decay, as well as come to a State 
of Maturity. Every Thing therefore contri- 
butes its Share to the Atmoſphere, which is 
an heterogeneous Mixture of all Sorts of Par- 
ticles. Thus, | unleſs we would ſuppoſe that 
the Matter in the Planets is not acted upon 
in the ſame Manner as the Matter in our 
Farth ; which would be a Suppoſition with- 
ont Foundation, and contrary to Reaſon ; we 
muſt conceive that they have Atmoſpheres a- 
bout them, like to that which is about the 
Earth. A Degree of Repulſe (leſs or more) 
is the Principle of Diſſolution of all natural Bo- 
dies, if we may ſpeak mechanically on this 
Head, and without confidering the immaterial 
Cauſe of this Repulſe : And repellent Particles 
are moſt fit to join themſelves with the At- 
moſphere, and to become a Part of it. It is 
this Principle which occaſions what is called 
Effuvia from particular Bodies: And the 
Effluvia of the Planets (if I might be allowed 
ſo to ſpeak) conſtitute their- Atmoſphere. 
M. I am afraid you are going too deep 
with me, though hitherto, I think, I under- 
ſtand what you ſay with Pleaſure : But what 
I meant by my Queſtion was, Whether the 
| Atmoſpheres of the Planets can be diſcerned | 
by Obſervation ? | en 


Copmotherrig' Peril. 
. Ik is not neceſſary to the Conſtitution d 


g 


of an Atmoſphere that it ſhould have vifible = 


moſphere exiſts no leſs when the Air is ſerene 
and clear, than when it is heavy and clouded. 


Clouds, and thick palpable Fogs t Our At- 


It is obſerved that the. higheſt of the Clouds, 


when their Height is meaſured, are not found 
to reach above a Mile from the Surface of the 
Earth: But allowing them to be two or three 
Miles high 5 what. is that to the Diſtance of 
the Planets? To ſuppoſe that Obſervation 

might determine here, is to ſuppoſe the Ob- 
ject within the due Diſtance; which is the 
Miſtake in ſeveral other Caſes. Our Atmo- 
ſphere, how high ſoever, tranſmits the Light 
of the fixed Stars to us, as you obſeryed be- 
fore: And if we may reaſon from Analogy, 
the Atmoſphere of other Planets ſhould do the 
ſame. Beſides, | as far as Obſeryation can 
reach, both our Moon and Mars are diſco- 
vered to have Atmoſpheres: In the Appul ſes 
of Mars to the fixed Stars, they are obſerv- 
ed to become obſcure and dim; and in total 


Eclipſes of the Sun, the Moon's een | 


becomes perceptibſe. 

M. It ſeems indeed, n * is 
Heat .and Moiſture there muſt be Vapoury 3 
and conſequently an Atmoſ hogs 


| Vor. . = Ws Pi. Nay, 
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. FN, : wherever f thert i Cdld there 
Aumoſphere ; for Vapours are - 
1 riſt plentifully-ini the hardeſt Froſt. 
ane amd Sesli 
— N. Pray tell me now] If it be 
trus chat we are nearer the Bun in the Win- 
ter than in the Summer; how cdmed it to 
- paſs that we feeb fo much more Cold when 
nearer him, than when farther diſtant from him? 
P. You ſhould have propoſcid this Diffi- 
alty, Mumu, long age; for vrhen yon fup- 
Peſed that our Diſtance: from the gun whs 
-always che fate you ſhduld either have aſked 
this Queſtion then, or inferred; bevauſe we 
were equally near the Sun; dummer and Win- 
ter, that w mut have had the ſame * 
af ColWallthe Year roum dll. 
M. Tm afraid my Queſtion is not ſo Aich 
60 die Purpose as L imagined. _>11-'] 4; 
n ig obvious that the Rays falling more 
"vr leſs obliquely on the Surface of the Earth 
"maſt" oceaſion 4 great Difference! in the De- 
Erees of Heat, Hence it muſt be leſs when 
hie Sun artſes but à little above our Horizon 
m the Winter, than when he mounts higher, 
und darts his'Rays more perpendicularly upon 
clit Ven find wn you hold any Thing di- 
"Aly oppoſite to the Fire, it is inore ſtrongly 
Bel. than When” you turn it ſide- ways at 
the ſame — * 1 


Ginotheetls Pusild 


. I perceive it muſt be ſo: — 92S 


Sun's Rays increaſe or diminiſh the Heat, the 
— being the fame? 

P. I am not ſure if the Proportion which 
Eee juſt to me will appear ſo to another.. 

M. Tell it me however: A Gueſs ſome- 
times helps us 60 came Nur this Truth af- 
terwards. | 
an: Tin ow cam cons un Guhbthiig more 
authentic then, you may ſuppoſe: that the 
Denſity of e Rays, and therefore the Do- 
gree of Heat; will be as that Line which is 
called the urſed Sins of their Eiclination, or 
Angle of Incidem cee. 
M. Shew me this by a Figure? 
79 You tmiy Nei b bovine, 10 
this Figure, if the gun be perpendicular over 
the Plane, the Rays will be the denſeſt paſſi- 
die at that Diſtance; and their Denſity may 
be expreſſed by the Radius. But if the Sun 
de in this Poſition (fuppoſe 32 Degrees from 
the Vertex) drawing a Line from lim ta the 
Center, none of the Rays on the upper Side 
of the Line, you ſee, will fall upon the Ra- 
dius, and thoſe only on the under Side are 
now ſpread over it al. But theſe are only the 
| Rays which fell upon this Fart of it, When 
the Sun was vertical eee. 

| 6 If IP T Mtg) ed 


Proportion will this oblique Incidence of te 


WO b dhD 
nc) = * . the Ange £ of Ancidente of the 


| 9010-90) ni ot-56 
"oh W it upper 


indeed Kom the Tnſpec- 
tion of this Figure: And at this Rats wat 
may be the Proportion of our Heat in Winter 
05 that in summer f . 19011068 180) nHi81122 
aP If this Proportion be uſt, ubſtedRting 
flom the Difference of Diſtanbe, and all other 
85 Cauſes of Heat, except che Deb ty e of "the 

Nys, bur Heat in Winter wall del bout: the 

fr and twentieth 2 

Fottſoppofing our Latitade"%'s Land 


Thal ehe Sun a gte stelt Mn duminet 
weill be 58 Degrees, and in Watercenly T1 
the HERE ines of theſe are aH 


10 


183728, which Are nearly 62 vou 
7 2 this 1 under ſtandj dad bf ſatisfied 
that the fix and twentieth Part of duft Sum- 
er's Heat is no Degtee of Cold? For it is 
ul Heat pereeptible to Senf. And how great 
may dür Heat in Summer be, with R 
w the Heat at the > quator, When the Sun is 
vertical to them! N DNA A190 nc 
p. Our Heat ani * about half-of theirs; 
for the verſed Sine of 58-Degrees din ene 
lefs than half the rf Ini * 1 5 7 
M. This Proportion will Ender ew ü 
| the Denſity of the Sun's Rays at any Time 
of the Day, as well as any Time of the Year, 
decording to his Altitude? P. If 


— 


if dn ing in ing cnc Cu. ue, | 


be ſo in the other. 2A 


. I fee no-ObjeQion--againſt, the Juſt-. 

neſd of iti at;preſentsand.,even though. it, 
ſhould/nat he ꝓreęiſely juſt, thus much ſeems, 
certain, that another Cauſe mixes itſelf with. 
the Effects of Heat And, , befides-ithe 
greater og leſs Denſity; of the Suns Rays, or 
even bis total Abſance. Now, as tothe 
Furth being at a greater Diſtance from thg 
Sun, n Summer than in, Winter ; if this be 
19; Ik VN hot, What ite ſay, I. thought, a 

Body: cou¹d —— — -h 
in; anyiether; chan 4a eirculag, Orbit, without 
being doym gochim, & runging, gut 
through,thezecleſtal. Spaces; a this Nation 
you ſeemed to apf eri This ſtumbles me 
| Yo ns h>0cnow) bas zn 41 18403 
FI P. «ly allo ſuch Subjects, Mathe, People 
Terme, Jeu know, with the ęaſieſt 
E Taizell abem of more intricate and 
difficult: Thiags/ ate firſt would onlz tend tg 
diſcourage them. And that is the fimpleſt Caſe 
of ons Boch rvolxing about, anqther, by the 
 Compalition of N attractive and Praief dile 
Force, when it moves in ag girchlar Orbit. 
As this Caſe is plain, you-eafily conceive, it: 
Vet fit is a0, leſs, tue that a HH ma deffripe 
170 another nan oblang. or elliptical Orbit, 
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446 
$ Tn is * more diffieult to 0 conceived, but 
i no Way invalidates the Truck of what yew 


e Phe 


already know. The Orbits of the'Planets 
are not exaAly circular, — they — — 
much from real Circles, having but a ſmall 

Degree of Eecenteicity. This Method Wa 
intended, rot to {tumbls pon, but Kor Foul 


more eaſy Conception. 


M.' You'fatisfy mo as to —— 


gels of the Method, which J ought te leave 


entirely to you ; ; if it were poſſible to obſarve 


- Method i in ſuch a losfe Diſeourſe, Where 


0 many Things offer accidentally. But can 
I be made to underſtand how a Body may de- 
ſeribe an oblong or elliptical Orbit about an- 


ther, without falling quite down to it, 'of 


EE x Not perfectly, I am afraid. n win 


at all. The more childiſh your Suppoſitions 


running out through the ambient Space? 41 


require too many Werds, and many childiſh 
Buppoſitions. Great Men underſtand this in 
their own ſuperior Way, without accommo- 


dating themſelves to our Conteptions. 


11 An imperfect Notion is better thats age 


are, the more they will fut my Capacity: And 


1 for Words, I told you, J often diſcourſe 
for whole Hours togethef, without any other 
Advantage than having got rid of fo much 


Time. And at worſt, as e are by ourſelves, 
there 


two Lines, Which 


Coſoporbeoria, Fuerilisa 
there eee Ig 
though it ſhould prove; poſucceſiful. 


a Trial: u be but en ee . 12 
« ag” bat before we beg, it wilt 


be neceſſary to arquaint you wy 
ral "Things concerning — e ; 


che Figute zeſchf, It is deſcribecd about two 
Points an the Circle , i about one. Theſe 
Points: (marked with the Lettets F. and 5 4 are 
called its Paci. Aaitheſe Points may ſtill, ber 
cede farther from, ot draw nearer to the mid- 
dle Point, or Center, C, dhe. Ellipis may b 
more or leſa oblong, that is, more or leſs. ec: 
centrical, till it becomes a  ftraight Ling | 
on the one Extreme, or coincides with aCir- 
de. on che other; Ain 
„ This is plain enough; 


ſeen 


Carpenters draw ſuch Figures on the Floor, 


about two Pins, with a double Cord 44 4 
Piece of Chalk, when they were going to 
make an oval. Table: And we have ſometimes 
diverted ourſelves in drawing the like Figures, | 
when che Wotkmen were gone, 

P. Then your Diverſion will prove a \ Means 
to facilitate the Matter to you now. _ Thele 
croſs. ach other _1 in th 


SD 


Well, on theſe Terms we may make —_ 
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WA vH Oer, The 
ok of — . | 

en e the Body, meme | 

_n in the Perimeter of 14 Ellipſis, mes to 


the Extremity of the leſſer Axis here, Will 


be at the neareſt Diſtance to the central Body 


. and : at either Extreme of the gr eater Axis; he 


f. rtheſt from it. But if the Attraction be % 
tit under Focus F, when the reyolving Bos: 
dy comes to the Extremity of the leſſer Axis, 
it is ſaid to be at the middle Diſtance from 
the attraQing, Body: For from the Focus to 
the Extremity of the leſſer, Axis, i is: a Mean 
between the greateſt Diſtance, hen the re- 
volving Body is in the per Vertex lor fartheſt 


Extremity of the greater Axis) and ee 
Diſtance, when it is in this rater ert 


N. Let me conſider a little: this laſt parü⸗ 
culaf —The middle Diſtance: then muſt be 
equal to half the greater Axis: For if Ladd 
the Eccentricity to half the greater Axis, that 
makes the greateſt Diſtance from this: donner 
Focus; and if I take away the ſame Eccen- 


tricity from half this-Axi nh wende, the 
aſt Diſtanſgeqe. 01 a 
P. You are perfectly alt 0 this 
is all that is Ken. to e r mo at 
preſent. AT OT 2 
V. Theſe 5 I can Candle, veneer: 
ber. But Jomeung you inſinuated in. your 


De- 


¶OMenbebebria Puri. 
Deſeriptiomof the Ellipſis appears quite age 
andi is more than 1 

01 P. What was it? 72. 
M. That a ene in hs "EY 
ter of an Ellipſis, by the Compoſition of an 
attractive and projectile Force, either when 
che attracting Body is in the Center of the * 
1 in one of its Foci. 

P. The >revolving. Body muſt. defexibe an 
olliptizal Orbit, as well in the one Caſe as in 
the othet, according as the Law of Attracti- 
on is ſuppoſed diffetent; which perhaps you 
- muy underſtand heteafter, if I can hit upon 


an eaſy. 2 of amm theſe N 
to ou. 8 
M. Lam to che laſt Degree e to 

hear this: For, if I might ſpeak my preſent 
Sentimients; the Nr e to me 2 
impoffib 


n en 
P. In the mean. Time it would not be a- 
mi to acquaiht you with another Particular 
though it be not "abſolutely neceſſary; and 1 
am afraid it may be difficult to. 
M. Pray tell it me at a Venture: The mote 
preparatory Things I have, the more oY I 
ſhall underſtand what follows. 
P. If a Body revolye about a en "by 
the Corupoſitidn of an attractive and projectile 
Feeee, and if a Line from the Center to the 


TT MA Body 


Jo * 


— 


M 7 A On The 


Soi that Line em dn dei dver, — 
Spaces 1 in equal Tings! i wet fe Hes! 
N. Vo mean, if we ſuppoſe: the Time 
divided into Minutes, or ſmall Portions, the 
Line in any Minute will ſweep over a trian 
e which will be equal to the: tri- 
gular e eee; Minute? 
. "That" is the Thing 
A. 80 far then Think I underkand, het 
iR Body be ſuppoſed to move along a right 
Line witk an equable Celerity, if we take 
any Pont without that Line; and imagine 
Lines drawn from that Point to the Body; at 
the end of equal Times, the Triangles muſt 
all be equal, as having equal Ne ant the 
ume Height. Me ene 20021 1205) U 
P. Then yon wet Ber 
ef this noble Thederh;'forrit —— 
upon urhat yu Have all.. 
M. Could you ſhew mel a Fagure to help 
we a lade? 1 Vt Ann rl Aru x 
P. Here is a large; \neeigibe Figire and 
the Thing explained is Words. Nn AG 
M. Let me read and en 3% 
P. Don't be in d Hurry; — 
the Argument at Leiſure : You: are under no 
Obligation to end SID * 
r IIb ow bi. 
N. What 


— Purrili * 


ſieult i think I conceive the Whole. It 
depends on two eaſy Propoſitions in Euclid: 
And as to the Bodys moving in the Diagonal 
aß Parallelogram, when urged by two dif- 
ferent Forces, L make a ſhift to underſtand 
that from what you ſhewed me concerning 
the Frog carried along the Diagonalaf a Square, 
dy the Compoſition of its own Motion with 
the Motion af the Plane. On the ſame Ac- 
count it muſt have been carried along the Di- 
agonal of a Parallelogtam by a little Changs 


of the Direction and ne of the, 10 com- 
dunding Motions. 


P.: I find you really underſtandic 3 3 
ever confider it over again: We get larger 
and: firmer Notions of any thing by a ſecond 
Examination of Particulars. —-—;; 

„H. I fancy I underſtand it tolerably _ 
— 1 beftowed the little/Pains on 
Zurlid which I did, when I fod the eaſſeſt 
Things in that Book aſſiſt me to make out 
theſe Matters. This encourages me to be 
more diligent. I fee there is no begging 
of any thing here; one is forced to on that 
the revolving Body muſt neceſſarily deſcribe 
equal Areas in- equal Times, by Rays drawn 
from the Center to it; and that it muſt move 
in a Curve, if we divide the Time * 

m 


. What I have hitherto ſeen is not dif- Tails 


106 


M N Oe re Ulle 


e bee. che, Triaagles very 


natrom j ſince the attractive Rorce acts inceſ- 
fantly——This is delightful ! vI ſee, if the 
ryalying Body hould be brought nearer the 
Canter, it muſt neceſſarily be carried about 
with, mote Celerity, that the Swiftneſs of the 
Metion may compenſate the Smallneſs of the 
Diſtance, in order to deſcribe as large an A- 
rain an equal Time, as when it is farther 
offbnohnd on the ſame Account, it muſt be 
carried more flowly When more remote; ſtill 


Words. Here is his Picture: What a thought - 


H. Vour Obſervations are very juſt, and 
natural: We need ſay no more on this Head. 
0 . Let me look; at che Book & liule, be- 
fore] return it. This is Sir Y News: 
tan s oon Book ! Then I am not a little 
plcaſed with myſelf, that I haue made out a 
Propoſition of this Great Man's;zfrom his o.] 


| fal:Face:is this l and how mild * ſweet 


Wh! ni arm 3d; ee od; to: Cl. 
ons} Hh; c n a ods. ein ors: 


.CXXXVIH. P. Theſe Things premiſed 
youimuſt in the next Place obſerve that a Bo- 
dy-thrown up perpendicularly to any Height, 
aequines the ſame Force and Velocity in fall». 


ing backt again, wittOwhich-it was prdjected. 
1 Ibis muſt be cthe Caſe, Liſuppoſa, 


es when 


12 abr. 


when Ithigow a Stone perpendicularlyag wsd vans 
it falls Hack in the Tc; And willy this Goya 


ſattietVelotity. .. — ag! 
Pale Reſiftarice he Air miyperhaps 
occafion>21ifmalt' Variation; otherwriſe che | 
Maxim is in itſelf plain. For the Body tes 
ceiving an equal Number of Impulſes foi 
—— in aſcending or deſcending anf 
thoſe equally ſtrong in equal Diſtances from 
the Center whether it aſcends or deſbends ; 
the laſt will reſtore to ĩt all the Force and V 
locity/> which the iſt took from it. 0 
M. This is not difficult to be conteived ; 
for ſince ulling (or moving to any Point) is 
not the An of Body, ore than v ng (or 
— from that Pomt ;- it muſt require an 
equal Foree impreſſed, to make the ſamie 
dantity= of inett Matter move through tlie 
ſume Space, whether 'toward, or from th 
Ciayer;d} s 1 Di n 19H bio 
. And ſince the Space 56! he fame, and 
the Efficacy of the Cauſe the ſame in the 
ſame Diſtances, the Time muſt be the ſame 
alſo! 190 zgnid” T-2baT ..i_ HIVXEXI 


M. $0! Þv underſtood ir. Thereſoten if 
Stone were dropt from a Height, and thruwn 
up again with the ſame Force it had acquired 
from the Impulſes of Gravity ins falling, ait 
would mount to the ſame Altitude froth which 
4 2 it 
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— — rr firſt begun to deſcend: The Force it 

— had acquired in falling would be ſpent in riſing, 

dy the contrary Impulſes of rs in Ny 
fame Space and Time. 

P. You are night: This is the ame Caſs 

— in a contrary View, or taken back 

Ward. And it will be equally true, whether 

3 we ſuppoſe the Body thrown up from thevery 

Eo Center of Attraction, and falling back to it, 

or from ſome Height above the Center, and 

falling baek to that i only. A 0% 

MM. The Reaſons a mentiotted muſt 

be — «mm to either of theſe * 

fitions. WB OR” 

P. It muft lobe cially tris, cough the 
Body ſhould not be thrown ' perpendicularly 
„but with an Inclination to one Side z 

for if it riſc and fall through equal Spaces, it 
muſt loſe and acquire equal Forces, by the 
contrary and conſpiring Impulſes of Gravity 
in equal Times. 

Oy 11 This is ſtill equally reaſonable. If I 
throw 'a Stone on plain Ground, ſo that it 
deſcend as far as it aſcended, it muſt have the 
-fame Force when it falls, as when it roſe, 

And if it were ſtruck back with the fame 

Force it had in falling, it would, 1 en 
return to me in the fame Path. 

F. Without doubt; ReiFyow W van 
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db Stongl From that; Part. at firſt, ich the _T 
ſame Force, and the ſame; Degree of Flow: a 
tion, it muſt have moved in the ſatne 
from the one Side, as well as from the other. 
. I have often obferved- in playing at 
Stirale-Copk, chat it Was becauſe we ſtruck it 
always with equal Force, and in the contrary 
Ditection, that it deſcribed ſtill the ſame Curve, 
or AFth- as it were, backward and forward, | 
between each other's  Battledoor. 975 
P. The Example you, bring is proper e- 
nohgb to aſſiſt the Imagination: And if a 
Stone, or any Prejectile whatever, were ſtill 
thrown back with the ſame Velocity, and in 
the ſame Elevation, it would deſcribe the 
pomp Fer forward and beckwagd tor 
wo M.-This.Cafe where the Body: dpf - 
ed with a Degree of Elevation, may be 
brought, 1 think, to coincide with the for- 
mer, where it is thrown directly upward. 
For if we Gappoſe a Plane to move 'equably a- 
long with an horizontal Motion, and a Body 
to · de projected directly up from it; this Bo- 


dy to one not carried along with the-moving 

Plane, will appear to be projected with a De- 

gree of Elevation. No if it be true with 

reſpe& to the moving Plane, to which the 

. that the . 
a 


* 
1 


2 —— E | 


— 


a a Curve, or Arch. Here the Body is impelled 


Heights; both in its riſing and falling; this 
will be equally true with reſpect to a Spectator 
off at a Side, who ſees the Body really deſcribe 


by two Forces ; one communicated do it by: 
the Plane, with which it is equably carried 
along, and another by the Cauſe which gives 
it the perpendicular Projection upon that Plane. 
Theſe two Forces do not diſturb or confound 
each other; becauſe a Spectator carried along, ' 

ſees the undiſturbed Effect of the * 
lar Force; and an immoveable Spedutor at 
a vaſt Diſtance above, would perceive the 
undifturbed Effect of the horizontal Force. 
So when we throw a Body with a Degree 
of Elevation, the Force impreſſed upon it is 

equal to the Compoſition of two Forces, the 
one impelling it-perpendicularly upward, - and 
the other horizontally forward: And theſe" 
two Forces no more diſturb each other's Ef- 

feats, than if the Body had a Plane moving 

equally along under it. a 
P. You afliſt | yourſelf extremely well, 


 Matho, in conceiving the ſeparate Effects of 


Forces thus compounded, which are wont to 
perplex us in the Beginning, | 
I. I thought your Suppoſition of the no- | 

uit Plane and the Frog ſomewhat ludicrous. 

7 #2" 
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at firſt ;. but. have found it very uſeful finca NN 
P. Rut tell me, when you throw a Stgne '=p—_ 
with a {mall Degree of Inclination to one Side, 
what is the Reaſon that ĩt does not g oni 
one uniform Direction, a4 when you throw it 
perpendicularly, upward? 1 "1 v1 ya 
. When I row ituperpendicularly up- 
ward, the projectile and attractive Forces act 
in tha Lame ſtaight Line; ſo that there is no 
Fpree acting on any Side, to draw it / out of 
this uniform ſtraight Direction: But when 1 
give the leaſt Degree of Inclination to one 
Side, theſe two Forces conſtantly act in diffe- 
rent Directions, and the Body muſt conſtant- 
Iy change the Direction of its Motion, or move 
in a Curve. 

P. You will ec this Conceflion 11. | 
terward ? | a 
N. It is a Conceſſion you can always 1 
me to make, 0 


XXIX P. Keeping theſe - Thins in 
your Mind, conſider next how many diffe- 
rent Curves, or Arches (as you call them) a 
Stone, or any Projectile, may deſcribe, , by 
the attractive and proj jeQile Force aQtiny g to- 
gether. 

M. It may deſcribe very many certaitiy 
If I throw a Stone a up, it falls. 
Vor. II. | back 


1 
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„ Tomb" 


Dir Inclination to one Side, it deſcr 


We Peg 
is ths Ae s or Track. 112 ye 


 dinbigh and ners A eb: Hof Jive k « ird 


P. Not fo faſt: We are not hits, yet; 


more Indlination, it Will are lower, bur 


ider Arch : and fo on. ör 1 he tllere s 


no End of this Variety, ſo ba g 28 I can give 

it a different Jaclihation, and 15505 Force 
n it, to make the Caſt * frvhe1: 

31 1 By Ce What the Strength of your Arm falls, 


you may take into your Suppofitivi' à Bornb. 


or Cannon Ball, diſcharged fföm a Plece of 
Ordnance; or ſomething as much above tlie 
Force of à hüben Rall, as that is above tlie 
Force of a Stone thrown by-your' Artn ; or 
yet 4 Cauſe {till more powerful than that, Ge. 

M. I ſee where this muff end! Thie Dif- 
Wience is only in mort or leſs, and the Reaſon 
the ſame, till e come to the Projection of 
à Planet by the Almighty Arm. 


bat if you throw a Stone neither up- 
ward nor downwatd, but ſtraight forward, or 
in an horizontal Direction 5 

. Only one Side of the Arch will be 44. 
Ow from the middle Point, or Vertex, 
to wit, which divides between the two Sides 


of the Curve. 


P. What becomes 51 the other Side of 


the — i Ban 


ele 
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M. That I can not indeed tell. But ae 
ſtay There muſt be ſomething under: this =w— 
Queſtion,—If one ſtanding on a lowers 
Ground whete the Stone fell, ſhould { throw 
i back, that it returned to the Point ſtom 
which J firſt projected it, with the ſumo 
Force, ſo that it fell on a lower Place on the 
other Side of me; it would then deſctibe 
both Sides of the Arch. Whence I fee, it 
deſcribed but the Part of a Cutve, the whold 
of which it muſt have aden in Peper 
Circumſtances. 

P. I dare ſay, Maths, 2 have ſpoke bet⸗ 
ter Senſe than you are a wart of. 1 
NM. It may be ſo; but ſhew. me how? 
P. Without ſtaying to do that at preſent; 
are not both Sides of this Curve, from tho 
vertical Point, equal and fimilarly bent?! 
M. Certainly, when in both Suppoſitions 
the Stone moves from that Point with equal 
Fotce, though to oppoſite Sides: It cannot 
perform the one half of its Courſe in and 
Path, and the other in another, 

P, Imagine now you projected the Stone 
with an Inclination below the horizontal Di- 
feQion ; and tell me what muſt follow then? 
M. It would deſcribe only a Piece of the Foot 
of the Arch, the whole of which it would ſtill 
deſcribe backwatd, if returned with a proper 
Direction and Velocity, R 2 P. It 


— 


44 40 Ty 0*'6r, 


OY 


1. I dn 


: if Add is ſo; 3 Curve wou Id fill be aun? | 


=D pleted, 1. e. it would ſtill return upon itlelf; 


and be an entire Ellipſis, if it were not r 
lors: Obſtacle the Projectile meets with. 

. That 1 do not ſee, for any Projectile 
a this Sort muſt ſtill meet with we Pe 
which ſtops its Motion. 

H. You will ſee it 298 by going on; 
Ku 55 the Interim you muſt keep in Mind 
likewiſe theſe ſeveral Particulars. 

A. L ſhall not readily forget thern ine 1 
fe the Reaſons al eng. ER f 


Pay * 


98 als o 


CI. P. . — — you dd meg 
former Caſe, that the Earth were perforated 
from us to the Antipodes, and that a Stone 


were throwyn perpendicularly upward from the 


Center, with ſuch Force, as to reach 20 
Yards above the Surface on this; 1 deſire to 
know how it would move after that ? DENY 

M. It muſt fall back to the Center i in the 


Gme. Path, or ſtraight Line, as much as a 


Stone thrown perpendicularly. upward by my 
Hand, falls back on its own Track. 

P. Would it ſtop at the Center? 

NM. It could not; for having (agreeable to 
the Maxim we ſpoke of) regained the Veloci- 
ty in deſcending, which is loſt in aſcending ; 
that is,, the Velocity it * firſt projected 

55 = 4 . with; 
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with; it would riſe 20 Yards Pods the op- o 


LY 


poſite Surface, as neceffarily as it did on this — 


Se. And because it could no more hang 
in the Air there than' bere, it would fall backe 
to the Center again ; and riſe to us again; 
and (which is ſtrange enough |) it would, 
1 ſee, thus continue to move forward and 
dend for ever; acquiring ſtill the Kate 
Force and Velocity at the Centet, by which 
it would riſe to the fame Height kere and there 
alternately. And fill in equal Times; for 
the Space being t the fame, and the Efficacy of 
the Cauſe the ſame in' equal Diſtances from 
the Center, the Effect wound be the lame | in 
every Reſpet, * 

P. All this is right EE! But i imagine 
now that the Shoe is thrown up, not from 
the Center, but from a Point off to one Side 

of it, and in a Direction parallel to the former. 
fo that it ſhould fell riſe 20 Yards above the 
Surface; and in that Caſe how would it 
move? 


M. You pete now the Perſera lo W 


wide, that the Stone ſhould have free P 
all the Way ? N 
IN. 

M. It would then riſe t to the Gürtel Pin 
a ſmall Degree of Inclination towards the 
| PIO? (becauſe now the ptojectile and 
R 3 AaAttractive 


56 
Bani 
„ A7 


24 N ATE o —— 
2 attractive Forces do not act in che ſame Line) 


and croffing the Ferpendicular at its Extremi- 
ty, or the 20 Yards Height, it would fall 
back again to a Point as far on the other Side 
the Center, as that Point was whenee it wut 
| Firſt projected (for both Sides of its Path muſt 
be equal, and ſimilarly bent) deſcribing a ve- 
ty high and narrow Arch indeed! This is 
the fame Cafe, differing only in more and Teſs 
(a8 1 faid) as when 1 throw a' Stone Frith a 
Imall Degree of Inclination, to the fame 
Height, viz, of 20 Yards. And the two 
Curves ſhould coincide about the Vertex, or 
in that Part above the Surface, if the Stone 
projected from below came up to the Point 
whence mine began to move, with the ſame 
Pepree of Inclination, 

P. You ſee then in this Caſe that your 
Stone deſcribes but a Part of a Curve, the 
whole of which | wou deſeribe in proper 
Cireumſtances? 8 
„. I begin in Truth to ſee a little into the 
whole Affair. 
2 4 But fhould the Stone, when it falls back 
to the Point you mentioned on the W 

Bide of the Center, reſt there? 
""M. It could not; for (by Virtue ef the 
Maxim ſtill) regaining the ſame Foree there, 
a when firſt projected, "and having vi 
K ie 


cee fern 


Ser id e ings 


5 i did the firſt End of it Ja 
Word. for whatever Ræaſan it wes | the 

Gil if 0. the.,Bllipfis to gur 7075 6, #i0P 
fame Reæaſan it yauld deſcribe the 
of it to the, appoſite Side, gr. cn late. the 
whale. Reralution. Nor gould it ſtep 2 
but having the feſt Forgg fill in that Point 
hence it was firſt projected, and wy 15h firſt 
Direction allo, it muſt nc » | 

a ſecond Revglption, a 2-thir, „5 — . 
without cealinge. Li: 1 

P. Von have gone und With the whole 
Revolution, Mathe, ſo accurately, that, you 
have left nothing to my Correction. I. was 
particularly pleaſed to find you obſerve © op- 
Portunely, that when the two Forces, the pro- 
 gectileand attratti ue, act ever ſo little in 
rent Directions, the Body could not mel in 
A ſtraight Line. Hi Hαι,jmu i M 5 

NM. As they conſtantly urg the projected 
- Body in new Directions, it mu 9 
change Direction, or move ina ten 
that Curye draus near to a raight” 
I remembred that this was the Cath wb 


. a eee 44 Ne 
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_ 
Conference, 


—— cle on the other. 1 


MATH 0+ or, The 
Line om the one Bere, as irmay to e 


P. What are your Thoughts as to the Time 
of this Reyolution ba too! 

M. Since the Body was projected with is 
velocity to teach 20 Yards above the Surface, 
it muſt come to that Height in the fame Time 


as if it had been projected from the Center. 


For I ſaw from the Inſtance of the Body pro- 
jected from the moving Plane, that the Ef- 
fect of the one Force does not diſturb the 
Effect of the other: The perpendicular Force 


| raiſes the Body to the ſame Height, in the 


ſame Time, as if the Plane did not move ; and 


the horizontal Force carries the Body the ſame 


Length and in the ſame Time, as if the Plane 
only moved; or as if chere were no Perpendi- | 


cular Force. 


P. Iam glad you have got over this Diff- 


eulty „which was wont to give Beginners the 
greateſt Trouble. But to return, If in any 


Point of this Ellipſis, the Stone were project- 
ed with the ſame Direction and Velocity, 


which it had in that Point, when it perform 
ed its firſt Revolution, will it not in this 


Caſe deſeribe the ſame e pe | 


ſtill? 


M. Certainly: It is this that aa the Ne- 


* of its revolving conſtantly in the ſame 


Ellipſis, 
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Ellipfis, and that without End; beanie, % 


wit, it has the ſame Velocity and Direction 28 


in every individual Point, as it had there at 
firſt. Or, the Velocity and Direction in any 
one Point is neceſſarily oonnected with the 

Velocity and Direction in every other Point 
throughout the whole Ellipſis. Hence the 
Projection may be made from any Point, if 
with * Nen and Tores proper to Une 
Point. 

P. Let not this Reaſoning lip out of yo. 
Mind again. 2 

M. I ſhall endeavour to nei it — 

P. But if the Stone were projected at a fill 
greater Diſtance off to a Side from the Cen- 
ter, ſtill in a parallel Direction to the perpen- 
dicular Projection, and with a Force to riſe to 
the ſame Height; What muſt enſue? 

M. It muſt deſcribe a wider Ellipfis, but 
touching the former in the two Vertices; and 
the Time of the Revolution will be equal to 
that of the former. And the fame Reaſon- 
ing ſtill holds, though the Diſtance of the 
Projection from the Center be ſuppoſed ſtill 
greater and greater, the other Conditions 
remaining the ſame. Theſe Ellipſes will all 
touch in the Vertices, their Times will be 
equal, and the firſt perpendicular Projection | 
will be a'common Diameter to them all. For 

5 there 


23 anne | 
ere ino End, I ies, of 2he Variety of et 
Elipſes, growing ſtill wider and wider. 
F. You ſeg in this firſt Caſs then, hop 
le it is that a. Bady mey deſcribe an / ab- 
or oval Figure, about a. Center, by the 
re af wo Fanee en atttacbvr and 
2 | 29 521040 
I. The, Philon, from this endleſs Va 
-riety of them, that I cannot throw a Stone 
in any Direction, but it muſt deſcribe à Part 
of an Ellipſis, the whole of which it would 
Jeſeribe about the Center of the Enrch (if 
"that were pervious;) and I can hardly find 
Words to expreſs my Satisfaction and Surpriſe, 
to nnd that ſo common and childiſh an Expe- 
riment, as throwing a Stone out of one's 
Hand, ſhould ſhew us the Truth of a Propo- 
ſition, which ſaunds at firſt like-an Impoſſi- 
\ - bility: But upon Reflection, I ſee it muſt 
netceſſarily be ſo: n 
or any Projectile deſeribe fo regularly a Part 
aof this Figure, bere, at the Antipades, or in 
"any Part round the Earth. In ſhort, the 
Addiom of Falling, which yau fo warmly re- 
commended to my Obſervation at our firſt 
Interview, contains in itſelf the whole Myl- 
tery of this Affair. The Body is always ei- 
- ther falling, or rifing by the Impetus it hath 
acquired in deſcending, till that be 1 
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3 


CxII. P. Tot 1s, flop hery a; lint then, 
and halt hack; For it will not he amiſe to 
-obſerve, that when the Stone is ſuppoſed to 
be projected perpendicularly upward fram tha 
; Center, it muſt periarm its Courſe backward 
- and forward, or run twice over the whole 
t Diameter of the Earth, in an Hour and about 
. 25 Minutes. And a Revolution in any one 


of thoſe Ellipſes, whether narrow or wide, 
will (as you rightly obſerved) take up preciſe- 
ly the fame Time; till they became fo wide, 
that the laſt of them —— with a Circle 
| at the Surface of the Earth 
I. You ſhewed me indeed alittle before, 
that: a Body muſt revolve at the Surface of 
the Earth in that Time; or performs 17 
Revalutions in 24 Hours, that it may have 
a centrifugal Force equal to its Gravity. And 
now I ſee the Connexion, with Reſpect to 
the Equality of Time, all along through the 
intermediate Ellipſes, 'till we come. to the 
perpendicular Projection through the Center. 
P. You have thus a right Notion of this 
Matter: But you will be ſtill more ſurpriſed 
when I tell you, that, if a Body were pro- 
jocted from the Center but half Way my 
© S 


e e \Fhe 


db Safe, r | Ak 

ys but a Miles it woy ale? 
up the ſame Time (an Hour and 6 | 
to perform its Courſe 3 . 


or to perform a Revolution in an Fllipüs, or 
Circle, deſcribed; on any of theſe different 
Heights as a. Diameter. 5531 1.15 RE. 
M. Would a Body take as much T ime t 
riſe and fall through a rack 3 
Height, a8 through one of 490 Or to 
reyolye.in a Circle of 2 Miles Diameter, as ſs 
1 of 8000 Miles Diameter? - 
Exactly the fame Time, in this Fa "of 
* Shew: me, 1 e vou, how this 
could be ?. 1X7 307 trio: 
N 1 ſhall ML to make you con 
wid in ſome Meaſure, as it has Relation 
to what we are going to ſay. l Toy 
muſt know, if a Body were placed within 
hollow. Sphere of attracting Matter, it — 971 
remain yherever it were placed, without mov- 
ing to any Side. For though it were placed 
nearer to one Side of this hollow Sphere than 
to: the other, the Matter attracting it on the 
oppoſite Side would be as the Square of its 
greater Diſtance: So that the Attraction in- 
creaſing as much on Account of the Matter, 
as it: decreaſed on Account of the Diſtance, 
the Body would be. ; in Equilibrio, RAC 
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1 l 


without | cceletation!; H nB) 201? T ms 


oned, Which admits of kn eafy Prov; H it 


hauke Penn 23g 


Sphere; of Hef 
Ving, it walls move o boo ably, — 

2114 qu 

M THis T dhink T have fone Notary 

for . tte K were placed! erzetly in the 
Center it could then move tö no Side, being 
qually acted to all Sides, And if it we 
Ang the Center; "nearer to ohe Sicke, 
the Quantity'of Matter it Hecedeld from! mut 
be greater chan the Quantity of Matter ira. 
proached to, and would therefore kee wy it in 


Suſpence nnn Yo ann 


P. It 1 Sreatef in une Projordidie Einchti⸗ 


were worth the while to leave what 4b are 
upqn.; at reſent for the fake of mann 
M. You will deu me wr bay: when 1 


Time ako to go d We r (ons fu 
P. If a Body then were Ops on the 
Surface of the Earth, it would be attracted” 
by all the Matter in the Globe: But if it were 
placed below the Surface (ſuppoſe a 100 
Miles) it could not be attracted by the Matter 
above that Height (for a 1000 Miles Thick. 
neſs round about) more than if o ung of: 
the Globe were taken quite away,” © 2/5777, 
M. T undetſtand: Tbe Bod is) 4 if it 
were * 2 Cruſt of 1606 Mues 
Thick- 


Fer or, "The 


— Le which could attract it ns Wiy; 
IE it would only be affected by the Matter 


below that Depth. 


P. And if 5 were 2000 Miles below the 


Surface, it could only be attracted by the re- 


maining Matter of tlie Globe, and by none 


of the Matter within 2000 Miles of the Sur- 
face any where round. 

M. This is but the fame Caſe: 1 fee were 
the Body placed within a Miſe of the Cen- 
ter, it 5 only be attracted, as if the Globe 
were but a Mile in Radius, all the Matter 


aboye that urging it no Way. But what fol- 
lows from all this? 


P. Wherefore in the betpenaletlut De · 


ſoent of the Stone, the attractive Force you 
ſee is always as the Diftance between it and 
the Center, or às the Space to be gone over. 
When the Space is twice as great, the accele- 


rating Force is twice as great; when the Space 
is bot a 4th Part, the Force is otly a 4th 


Part. 15 the Space be but a Mile, ot one 


Joo Part, the Force will be exadtly in 
that Proportion. #74 e 


M. I am " impatient for your Concluſion 


from this. 

P. Whence, be the Space little or hack, 

It muſt always be tun over in the - fame 

Time; for twice the Space will be run ovet 
with 
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as ce with half the Celerity ; of 
© M00 art of the Space with #' 466, 
Part ole Op RE: FO a 
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li. When the 600 Globes Up 
of equal; Denfity, the Gtavity on theit Sur 

ces is a8 their Semi-diameters, ot Diftatices 
ere the; Centers: Wherefore the Gravity to 
ter, at any Depth in the Earth, muſt 


over. Thus far is plain. divide the 
1 8 ameter into a certain Number 
of Parts, and the half of it into the ſame 
Futnbet of Parts: Any Part in the firſt Di- 
vifioti will be doable ahy Part in the ſecond 


Diviſton; becauſe the Whole is double” the. 


Whole. This likewiſe is plain. The At 


traction at the Surface, in the beginning of the 
Motlon of two falling Bodies, is double the 


Atttactiom at half that Diſtance: Wherefofe 
a Part of the firft Divifion will de run over 
in the fame Time as a Patt of the ſecond Di- 

viſion, though the one Part be double the 
othet,——The upper Body has now double 
the Velocity of the under Body ; it likewiſe 
receives à new. Impulſe of Gravity doubly. 


' Celecity, in * fare Tins, 2. 


th c Part of the Semi- diatnetef to be fg 
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dſtronger than what the other receives: This will f 
S caulethe next Part in either Diviſion to be run x 
over in the ſame Time. It is ſo every where: | 
The upper Body has always double the Ve- 
locity of the under Body, and. receives every 
where a doubly ſtronger Impulſe to increaſe 
it in that Proportion. The Argument is 
the ſame, if I had ſuppoſed the lower Body 
to have but a third Part of the Semi-diameter 
to run over; the upper Body muſt in any Part 
of its Deſcent have had triple the Velocity of 
the lower, and every where have received a 
triply ſtronger Impulſe, to maintain the Ve- 
locity in that Proportion, Now, Philon, I 
am ſatisfied in this Particular with great Plea- 
ſure. A Stone, when projected but a Mile 
up from the Center, muſt take as much Time 
in returning to che Center again, as when 
projected four thouſand Miles up, or to the 
very Surface. | 
P. This you have ana 3p very minute- 
ly. Vou may likewiſe remember, when we 
were ſpeaking of the various Laws of Attrac- 
tion, which the Creator might have inſtitut- 
ed in our Syſtem, we mentioned that, where 
the centripetal Force, or Gravity, was ſup- 
poſed to increaſe as the Diſtance from the 
Center of Attraction; and the centrifugal 
Force, in order to balance i it, was alſo to be 
Increaſed as the Diſtance, a 
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un remember che Caſe diſinct. 392, 


- 


. But in the. preſent Caſe vou ſee the "i 
Attraction is encreaſed as the Diſtance of the 

Stone from the Center of the Earth: There- 

fore if it were to revolve about the Center of 
the Earth in Circles at different Diſtances ; 

ex. gr. ſo that the Radius of an exterior Cir- 

cle ſhould be twice the Radius of an interior; 
that it might have double, the 
Force in the exterior Circle, to balance the 
double centripetal Force, it muſt move with 
double the Celerity as in the interior Circle; 
and therefore perform a Revolution preciſely 
in the fame Time. by 54 

M. Theſe were the very Conditions, and 

this the Concluſion the Matter was brought 
to: So that if this Law had obtained in the 
ſolar Syſtem, all the Planets (the uttermoſt 
Saturn, and the innermoſt Mercury) muſt 
have revolved about the Sun in the ſame Time 
exactly. | 
P. Hence therefore. in the preſent Caſe, 

a Body would revolve about the Center of the 
Earth, in a Circle whoſe Radius were a Mile, 
or an hundred Miles, or a thouſand Miles, Gc. 
all in the ſame Time. VIZ, an Hour and 25 
Minutes. | 
M. This is extremely obliaing, to ſhew me 
thee agreeable Speculations as we go along. —, 
Vor. II. . 8 I 1 


Sack d ] 
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5 9 . To bring what we have ſaid more 
PAS within-the Reach of being applied to dur pre: 
ſent Purpoſe, if we ſuppoſe that this were 
really, che Law which obtained in the ſolat 
eme, ' "ms 1 211 err. in 57 
M. Pray interrogate, me on this Heads to 
. eg if 1 can give 1 wg 
| P. With all my Heart. If this then Were 
really the Law which obtained in the ſolar 
Syſtem, and if two Planets cv about 
the Sun, the one at 4 times che. Diſtancenof 
the other, in what Proportion ſhould their. 
Celerities be 7 094 rome blyow- 31 wy a 
M. The Celerity of the: anrerton ought to 
be g times greater than the Cælerity of the 
interior, to give it 4, times a greater cantrifu- | 
gal Forer. IR fach 6 omonqo 300: offs 
F. But if it were projected with-more than 
4; tinges the Celery of-abe interiat WST 
would enſue? #16 30104 oma} di mont 
M. It could not chen move in a ciraular 
Orbit, but would mount higher and deſcribe 
an Ellipſis about the Sun, equal Portions of 
which would lye to oppoſite Sides of the Sun; 
juſt as the Stone did about the Center of the 
Earth ;, for the Law of Attraction is now by 
Suppoſition, the ſame in both Caſes. As the 
Sun! is placed in the Center of this Ellipſis, 
the reyolving add: would be neareſt bim 
=o” 29" | when 


Fd 
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when in tlie Extremity of the leſſer Amis, c 
There it 'woald move with the greateſt Cez = 
| lerity, as the Stone did in moving by the 
| Center of the Earth. In the — of 
the greater Axis its Celerity would be leaſt 
of all, ahat the Areas deſcribed in equal Times 
might be chu“: For thus it was with the 
Stone when it came up to the Vertex of its 
Cafte far ne % of 
10 N= what if the Planet were projectet 
from the e ee a ſill er Ge 
rity? - Eluotſt goπνο⁹ƷAů , 3, 
M. It would mount higher abork ee Sun, 5 
or dtſeribed a more oblong Ellipſis, Which, 
ated a8 he former, would touch the cir- 
cult Orbit imthe Point of Projection, and in 
the Point oppoſite to that. And the fame 
Reaſoning holds, if we ſhould ſuppoſe it pra- 
jected ſtill with a greater Degree of Celerity, 
from the ſame Point always: Nor is there 
any End of che Variety here. 
P. But is there no Hazard, if the Velo. 
clty with which the Body is projected be very® 
great; of its flying out . the celeſtial 
Spaces, without returning again 
M. None at all: Let the Planet riſe ever 
ſo high, it muſt deſcend towards the Sun 
again, and deſcribe the other half of the El- 
lipfis to the oppoſite Side; ſinee by Suppoliti-? 
e 8 on 


1 


* 


' what would be ſufficient to make the Planet 


were ſuppoſed to be: All. which Enllipſes 
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= on the centripetal Force becomes the ſtronger; 
—— the greater the Diſtance is. 5 


P. What would happen 


were made from another Point exteriot to the 
former, and with a greater Celerity than 


revolve in a Circle at that Diſtanceꝰ 
M. It would deſcribe Elliples, ſtill ring 
higher, the greater the projectile Celerity 


would have the Sun for their common Center. 
And this Argument is equally applicable to any 


Point we can name: Nor is there any End 


to the Variety of Nature, and Bounds of Poſ- 
ſibility, that is to the Extent of Omnipotence, 


which ſoon ſwallows up the Imagination. 


P. But what do you fay as to the periodi- 
cal Times in all theſe infigite Ellipſes ? 


M. They would all be the fame to a Mi- 


nute. For if we ſuppoſe a Body to be pro- 
dy jected perpendicularly up from the Sun to dif- 


ferent Heights; ſince (as was ſaid before, 
with Reſpect to the Center of the Earth) the 
accelerating Forces are always as the Diſtances 
to be run over; it muſt always fall back in 
equal Times, though one Diſtance ſhould be a 


million of Times greater than another. And 


this is likewiſe true if theſe Diſtances be taken 


equal on the other Side of the Sun, or the ſe- 


veral 


if the Projection N 
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. 8 $:: be made double. W 
alſo juſt now ſeen that Planets revolving at all π 
poſſible Diſtances from the Sun muſt, on this 
Suppoſition, - perform their Periods! in equal 
Times. But a ſtraight Line is the extreme 
is on the increaſing: And when the Time 
in a ſtraight 1 and a Circle on that as a 
Diameter is the ſame, it muſt be the ſame 
diag Ellipfis, whether wide or narrow. 
P. You ſee then it muſt be as natural for 
2 Planet on this Suppoſition, to deſcribe an 
7 „ eee n à Circular 
| one? 8, on 
4. 1 ſee ruin Abe ons is as ae, as the 
| who which notwithſtanding, without this 
Deduction, . I thoald: have thought a — 
Paradox... 18 


= 2 
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+; CXLIN, - P. Aſter this we. ars littl 
more to dothan to make the Tranſitions from 
one Law of Attraction to another: For if we 
next ſuppoſe that the Attraction is inverſely 
as the Squares of the Diſtances from the Cen- 
ter of the Sun (which is the Law you know 
that really obtains) you will ſce the Deviati- 
| ons from the former Caſe to this, not at all 
unnatural, but 9 as in Reaſon they * 
*** =» 


8 3 M. 80 


en ey 


2 gy, 80 far”yoit' ſhewed me before; that 


. periodical Times and Cclerittes of 
es revolving According to this Law ure 
different from what they were in dhe laſt 
Suppoſfition; the Squares of the periodical 
Times being as the Cubes of the Diſtances, 
and the Celerities inverſely as the Squate Roots 
of the Diſtances. It Was thus thät the mites 

rior of our two Mond had twice the Gele- 
' rity of the exterior; Mhich was at 4 Times 

the Diſtance, and 1 ber che gch Fat ef. Her 
. periodical Time. ON . eee 


P. Theſe Proportions arbſe from bringing 
the centrifuę gal Force into an Equilibrium 


with the — in the preſent Law of 
Attraction: The Foundation of the next 
Difference will appear mote. obvious; - which 
is this. A Planet in the former Caſe fil ret 
turned toward the Sun again, though project 
ed with a Velocity many Times greater than 
what was requiſite to make it move in a cir- 
cular Orbit at that Diftance ; becauſe it met 
with the greater Reſiſtance the higher it 
mounted. But it muſt be quite otherwiſe 
here, where the Attraction decreaſes, as yay 
Squares of the Diſtances inereaſe. + 
M. I am aware of this; for the Body, 
meeting with ſuch a haſty Decreaſe of Reſiſt- 
1 A as it riſes, ful feels the Rs Facility 


in 
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warne ;,apd, +: al yr Ac l 
very different Effect from the. Caſe 15 5 — 
Gil, found, che enter . n 
Circumſtancęs, it is, poſſible, - I conceive, 
the Bedi were projected with, a great, Exce 
of Velocity, (above what, would make! it move. - 
19.2 Kircular. Orbit at any aſſigned Diſtance, 
that. itt ſhould, never turn down again, but 
moys on toxrarda the Region of the fixed. Stars. 
eank'4' This is o poſſible, Matbo, that if it 
wereithrawn up but with twice the Celerity 
requiſite to make it move in a, Circle at the 
Paint, of /ProjeRion, it could never return to- 
wards the, Sun, but run out through thoſe 
Spaces endlaſly. 51 4 t ei 
A.) That makes the impreſng the pro- | 
Fails Force. in this Caſe, an Affair of great 
Deliczryl But, what is the leaſt Velocity, 
wich which if a Body were projected, it could 
not deſpend again toyrards the Sun ? 
E. If, the Velocity with which 2 Body 
would deſcribe a Circle at the Point of Pro- 
jection, be as unit, or 1, by a Velocity as 
12,4442, Ec: it ſnould move 12 a, Curve, | 
which does not, return upon itſelf, gor incloſe 
Space, but runs opt ll to a, greater Diſtance. 
A., Then a 1 88 lef than 2 Lip 2 
half the circular Velocity, would. 
Planet quite off through the ambient _— ? 
{2 . It 


. U „e ä 
| © Wee Bot dag a Velocity as r; 
— 4142, would throw the Planet quite with- 
bout the Syſtem; it Aer if projected 
with any leſs velocity. $4 4 

M. I ſee it muſt, 10 hs Velocity you 
Nane is the leaſt chat could throw it quite 
off; however, at this Rate it may return 

from a prodigious Height; for there is hardly 
any fixing a Limit betwixt a boundleſs 
and the next inferior bounded Figure: 80 
that a Planet might àſcend, 1 think, to as 
great a Height according to this Law of At- 
traction as the former, and ſtill return again: 
Only a much more frilful and dneafured Force 
of Projuting is required bene than! in the 'laft 
Caſe. 444 « 


P. You expres the Dentale of the Caſts 


extremely well: The attempering à ſmmall 


Force (comparatively ſpeaking) has the ſamie 
Effect here as the Application of a vaſt Force 
there. However let us fuppoſe that a Body 
is projected with a Velocity a little greater 
than 1 only, or (that we may ſpeak of ſome- 
thing definite,) with a Velocity as 1,” x5; 
and ſince a Velocity as r would make the 
Planet revolye in a circular Orbit at that Di- 
" ſtance, a Velocity as 1, 1 5 muſt carry it higher. 
And you. will conceive the whole Matter the 
more eafily Perhaps, if you ithagiti that the 
Body 


"iis Punrilic: = FX: 


| 8 as it were, in a Medium denſer Tooth... 
nearer the Sun, but which becomes always 
rarer, as the Squares of the Diſtances, to 
which the Body riſes, become greater.. 
M. This indeed aſſiſts me. The decreaſe 
of Roefiſtmbe muſt have the ſame Effect upon 
the Motion of the Body, as a Medium grow- 
ing tarer in the ſame Degree, though I other-⸗ 
wile ſee the Strength of your Argument: 
The Body muſt rĩſe higher from the Point 
of Projection, or mount above the circular 
Orbit, becauſe its Velocity is greater than 1 3 
and yet it cannot fly quite off, bocauſe its Ve- 
ny is leſs than 1, 41142 
P. Suppoſe then, the Body being projects 
with a Velocity as 1, 15, that a Diame- 
ter to the circular Orbit is drawn from the 
Point of Projection, but produced indefinitely 
without that Orbit on the other Side; and 
then you will likewiſe ſee, chat the Body 
thus projected, iuſt come to croſs that Line 
at ſome Height or other, on the oppoſite Side 
of the Sun: Or, at leaſt, you will ſee ſome 
Objection, which hinders you from aſſenting 
to this. 
M. 1 rather: ſee the Neceſſity hf it muſt 
be ſo; for I have the whole Scheme diſtinctly 
in my Imagination, and what you ſay ſhews 
me half the Ellipſis is already formed.— 
r | The 


. 


2. The projectile Direction at firſt was perpen⸗ 
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3 dicular to this Diameter that i is, the projec- 


| 


"Rau _ 


tile and attracting Forces actetl upon the 
Body at right Angles to each other: The 
Body, becauſe of its greater Velocity hegan 
mamediately to move without the circular 
Orbit: The two Forces acted then obliqualy 
upon it, ' which made it deſcribe a Curve 


without the Circle: This; Curve, ſince the 


Body could not fly off finally muſt come to 
croſs the produced Diameter again, in the 
oppoſite Vertex, to wit; for the Diameter 


| goes through the Center of the Sun: And 


then the Body has performed half its Reve- 

lution. This extended Diameter becomes the 

greater Axis of the Ellipſis: The Body Was 
at the neareſt Diſtaneg tothe Sun in the Point 
of Projection; and is at the,greateſt-Diſtance 
from him now in the other Extremity of the 
Axis. All the Time therefere from the 
Point of Projection to this Point, the Body 

has moved gradually with leſs Velocity, that 
the Areas it deſcribed in equal Times might be 


equal. Hence the projectile Force, became more 


languid, as the Sun's attractive Force grew + 
weaker. And theſe two Forces act now on 
the Body at right ___ Bein, in 1 remo-· 


ter Vertex. | Mint | reel Of 


ar ; — = Mg 1 . . 
F P 2 #21 5 4 5. 
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c. P. You have imagined: che Caſe, mn © Bae 
perfectly well, Marbo, and according to Na. 
ture. The lower the Body moves, the at- 
tracting Force hath tie more Time to at? 
Therefore t bends the Curve all along, till 
at length it acts again on the Body at right 
Angles to the prejectile Direction, and hy 
that Means hath more Efficacy. But how 
| n tives: E remoter Ver- 
% · W WRT en 
M. Being now at its emen: Height, it 
begins 0 return; and in deſcending its Ve- 
loeity muſt be aceelerated in the ſame Man- 
ner as it was retarded in aſcending, by the 
Maxim we ſpoke of: For the Attraction to 
the central Body, which in its Riſing hindered 
it, no conſpires with it, and is equally ſtrong 
in equal Diſtances. Hence it muſt deſcribe 
the other half of che Ellipſis, fimilar aud 
equal to the firſt, and in equal Times. For 
in returning, it comes as it were into a denſer" 
Medium, and feels a ſtronger Retraction to 
th& Center, and that inverſely as the Squares 
of the Diſtances; ſo that it cannot run out 
to an equal Height from the Sun on the other 
Side, as in the former Caſe; but returns to 
the Point from which it firſt ſet out, with 
the oo Velocity, and in the ſame Direction. 
N Whenee 
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Ts Whenee it muſt perform a ſecond Revolution, 


* .- 
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Therefore it cannot paſs on; as in that Caſe, 
but muft have its DireQion owoſt changed, or 


and a third, and ſo on without End, oy the 
LITRE as it performed the fir. 

P. You have prevented me here, Marbo, 
in making one material. Obſervation, which 
is that whereas in the laſt Caſe; equal Halves 
of the llipfis lay on oppoſite Sides of the 
Sun; here, on the contrary, the greater 
Half of the Ellipſis lyes om one Side. 
M I it was impoſſible that two ſuch 
contrary Laws of Attraction ſhould have the 
fame Effect. In the former Caſe the Attrac- 


tion was leaſt of all when the Body was 


neareſt the Center; therefore the Body paſ- 
ſed on almoſt in the Direction of the projec- 
tile Force, as the Stone did when moving i in 
a narrow Elipſis about the Center of the 
Earth. But here thei Attraction is ſtrongeſt 
of all, when the Body is neareſt the Center: 


its Path moſt bent and incurvated' in this Part. 


From hence I ſre the Truth of what you told 
me, Tha the Deviations in this Caſe from the 
former, are ſuch as in Nature and Reaſon they 


ought to be. With Reſpect to this a 


Thought occurs to me; which I believe I can- 


1 to you, as it is per raw 
Kai, bunu t ch 0 


P. The 


* . 
F 
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% P. The Thought will come in View as c, _ 
: you attempt to explain it. + 4 — | 
M. If we ſuppoſe the Point of Projetion - | 
to be the ſame, and the Velocity with which 
the Body is projected to be the ſame, in both 
theſe different Lawis of Attraction; we ſhall 
more clearly ſee the Difference of the Effects, 
and the W from the one Caſe to the 
Ante! If 
P. I bete womey 3.800 there 
fore to compare them. 
M. Suppoſing then the Point of projecti- 
on and Velocity the ſame; in the laſt Caſe, 
becauſe the Attraction is weakeſt neareſt the 
Sun, that is, at the Point of Projection, the 
Body will move forward almoſt in the ſame 
Direction; or, if we may borrow the Points 
of the Gee, to denominate the Situation 
of the Ellipſis, it will lye from South to 
North, for Inſtance ; and the circular Orbit, 
which the Planet would deſcribe..at that 
Diſtance, will lye in the Middle of the 
Ellipſis; the Sun being in the common 
Center of both Curves. But in the pre- 
ſent Caſe, becauſe the attracting Force is 
ſtrongeſt at the Point of Projection, where 
the Body is neareſt the Sun, the Curve will 
be moſt bent there ; and.the Body inſtead of 
going on in the Direction of the firſt 8 


110 M NH Oo, The 
Saka, tile Impreſſion, will be ſtrongly drawn about; 
n Ellipfis will lye croſs the other, or 
cctend from Ea to We . The greater Axis 
of this Ellipſis will coincide with the ſhorter 
Axis of the former, but reach a great Way 
farther: For the Body here will riſe to a 
much greater Height, as having the ſame 
projectile Velocity, and meeting with much 
leſs Reſiſtance. Whence the preſent Ellipfis- 
will be much larger, and the fame eircular 
Orbit at the Point of Projection, will lye in 
one End of it, touching it in the nearer Ver- 
tere: And the lower Focus of the Ellipſis, 
poſſeſſed by the Sun, will n with the 
nnn „ts de bell 
P. You have already attained a tiene Com. 
paß of Thought in theſe Matters, Matrbo, 
vrhen you can purſue ſuch a complicated Sup- 
poſition with ſo much Juſtneſs and Propriety. 
This familiarly explains to us how, in the pre- 
ſent Caſe, the Ellipſis muſt lye unequally to 
oppoſite Sides of the Sun, and en no Room 
for farther Doubt. e. 
M. Tami ſatisfied with this myſelf; botauſe: 
I underſtand what I fay ; pong I confeſs 1 
not always the CaſG. 
P. To ſpeak ſo as to underſtand one's 
ſelf is no common Advantage; which we are 


not at all Times ſufficiently aware of, But 
farther, 


CXL V. Since 


dd uri aon 9 (wt ee e ü 


XIV., Sinne 


e you les the Neceffty that Tonk 1 


the Body, in his Caſe muſto return to. the — 


Point yhened it was firſt projected; with the 
ſame Velocity and Direction which it had 
there at firſt and for that Reaſon perform 4 
ſecand Revolution, and ta third, Gc. in the 
ſame Orbit. 3 -yow-wnll likewiſe ſee, if it were 
projected from any: Point of the Ellipſis with 
the ſamo Celerity and Direction, which it had 
in that Point ãni the firſt Revolution, that it 
muſtreyglye in the ſame individual Orbit ſtill? 
. ſee the Neceſſity of this as much here 
ag in the former Caſe ; becauſe getting the 
ſame Celerity and Direction in any Point is 
the ſame Thing, as if the Body had been 
projected from the fir Point, or nearer Vertex - 
of the Ellipſis, and ſo come up to that Point 
with the requiſite Velocity and Direction. In 
ſhoxt, this is none of the eee in which 
tha two. Caſes differ. 2 0 109 
H. In order to describe, or move in OM 
Ellipſis therefore, you ſee the Planet might 
haye been projected with a great Variety of 
Celerities and Directions, according to the 
Point it was firſt projected from:: 
. „. I ſee that in every Point from the 
nearer Vertex, whence we ſuppoſed the Pro- 
_ made, to the hig ber Vertex, the Cele- 
-xity: 


> 


, 4 
7 4 


Fer in che imer Nertem the Colerity was 
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e Direct ion muſt have haen different. 


greateſt, and the Direction of the ptojectile 
Forte was at right Angles to that of the at- 
tracting Force: From that Point to the upper 
Vertes, che Velocity grew always leis, and the 
Direction of the two Forces became more 
oblique, till the Attraction began to bend 
tlie Curve towards the other Extremmty ofthe 
Axis. From this I ſee it S the Oonvenien,ãꝗ 
of the Suppoſition, and not Neceſlity, that de- 
termined you to imagine the Projection made 
from the lower Nerf n. 0 
P. Moreover, becauſe the ſmall:triangular 
Spaces, or Areas, | deſcribed in equal Times, 
muſt be equal, you will conceiveithat!tht Cen 
lerity of the revolving Body muſt always\ be 
_ Inverſcly as ite Diſtance from. the central or 
attracting Body „ 
I Ss ON Ally 3 for equal. Tti⸗ 
angles have their Cubes — as their Al- 
titudes-? Fag. 8 „ois A | 
HF You likewiſe — vhen the re- 
volving Body is at the Extretnity of the /eſſer 
Mis, it is in the middle Diſtance. beranene 
preateſt and the leaſt ? 03 (491 > boogie 
I remember it; and chat this made 
Diſtance is equal to-half the greater Aris. 
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eſt and the leaſt? 8 

M. It muſt; for nes the Velocity decres- 
ſes as the Diſtance is mereaſed, when the Di- 
ſtance is half increaſed from the leaſt to the 
greateſt; 'the Velocity will be half decreaſed 

from ths greateſt to the leaſt. 
P. Fou expreſß it very well, hut ſines 
the Velotity at the lower Vertex is greater 
than the Velocity in a Circle at that Diſtance 
fromm the Focus, and the 1 A. 
upper Vertex is ks than the — 
Eircle at that Diſfance, the mean Vel6c 
Will be equal to the circular — at te 
middle Diſtance ?_ | 

M. 80 it ſcems; for in paſſitig-froth a 
Velocity greater than the circular, to a Velo 
city thut is leſs, the Body at the middle Di- 
ſtance muſt move witk a Velocity equal to 
the circulat Velbcity at that Diſtance. ö 

P. Since then the Velocity at this Point 
is equal to the Velocity of a Body moving in 
x Cirelè at that Diſtance, and fince the De- 
ſeription of Areas is equable to both in the 
Ellipſls and Circle, the whole Elliptical Area 
will be run over by a Ray paſſing from the 
Body to the Focus, in ed ſame Time as the 
whole Area of a Circle, whoſe- Radius is 
Vo. II. T equal 


P. The Body therefore at that Diſtances Ig. 
will Have a neun Pelocity between the greats SI 


770 MA. TH Oe 


nfs, equal to the mean. Diſtance! from the Focus. 

II. I conceive it. The ſmall{;triangular; 

Area deſeribed in the Ellipſis, while the Velo- 

city is equal to the Velocity in a Circle at that 

Diſtance, bears ſuch Proportion to the whole 
Elliptical Area, as the ſmall triangular Area, 

deſcribed in a Circle in the ſame Time, bears 

to the whole circular Area by And ſince theſe 
Ele Parts are deſcribed in equal Times, the | 
whole Areas · on each Side muſt be deſeribed + 
in equal Times. nE 2113 88113 . Ne 
P. Therefore the periodical Times of a 
Body revolving in Ellipſis, and in a Circle at 
the middle Diſtance, that is, on half the 
greater Axis as a Radius, muſt be equal, or 


r 


the ſame? }SI 1) 1 OH as 5500 
A. I ſee with much Fleur: it muſt; be 
n. "y ty I. Ade HIGE* : 


b. Takin. | 8 all this you will, now. 
obſerye,'| that when the Projection is made 
with a Velocity greater than 1, and leſs than 
1544142, Gc. it is as neceſlary: that the Bo- 
dy ſhould revolve about the Sun in ſuch an 
elliptical Ocbit, lying unequally to oppoſite 
Sides of the Sun; as that it ſnould revolve 
about him in a circular Orbit, hen the Ve- 
locity is as 1, and the Direction of the pro- 
jectile Force at right Angles to the Direction 
of the attractive Force? J3 QIBT1949& («0 195 


"+ 
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M. I ſee plainly the one Caſe is juſt 'as 


natural as the other, and follows as Decal. — 


rily from the different Force, or Direction, 

in the firſt Projection. All that is thought 
unnatural in this Caſe diſappears, when the 
Conſequences of theſe different Conditions 
are rightly attended 40. 

P. This is all then you wanted to wow 3 
and I ſuppoſe by this Time you will allow, 
that we have ſpent more Time and Words 
upon it, than the Matter was worth; as I 
told you from the Beginning it would be. 


CXLVI. M. Pardon me, Philon, T cannot 
allow any ſuch thing. We have not yet diſ- 
courſed an Hour upon the Subject, and now I 
ſee the Reaſons of what before I thought an in- 
explicable Myſtery ; beſides many entertain- 
culations which-you- have acqainted 
me with by the way. I have not thought 
the Time long. Or would you have had 
me; for the ſake of not converſing an Hour 
with you, to remain ignorant of thoſe things, 
perhaps for all my Life. If ever 1 come td 
apply more cloſely to ſuch Matters, I hope 
I ſhall conceive them more readily, Fs having 
ſeen the natural Reaſons of Things be forehand: 
But if ſome unforeſeen Accident ſhould hin- 
Ker 10 applying to them hereafter (which 
1 T 2 1 hope 


7 


. I hope, and wich may noe happen) 1 ſhall hot 
Saen der an Hour thus ſpent;, be quite 


M ATH POO 


arent of them. And why do you make 

uch Haſte ? This 18 W e Lam to 
give yon any Trouble. ani 

A e , rg more fich can be Ad, 


Von will eaſily collect by yourſelf, that there 
i. 50 End of the Variety of Ellipſes, which 


4 oy 


; may be deſcribed according to this Law of 
Attraction, more than of thoſe on the former 
JSuppoñtion: And there is a prodigious Diffe · 


city. H 3 nero 
„UA. Law, before, that 95  whateyer 
ce; We imagine a circular Orbit about the 
Sun, a Body might be ſo projected from any 
Point of it quite round, as to deſcribe an Ellip- 
fis, which ſhould ſtill riſe to the oppoſite Side, 
end whoſe Plane ſhould be the, fame with 
that of the circular Orbit; and, chat this Va- 


4 5 


riety might be multiplied, as we ſuppoſed the 


circular Orbits to lie in different Planes: But 
Ido not yet fully conceive what you mean 
by different Degrees of Eccentricit ,, 
Pi. The Eccentricity, you know, is, the 


Diſtance of either Focus from the Center; 


and you will eaſily conceive that the Foci 


may be ſtill more and more diſtant from the 


e either When the middle Diſtance is 
* : enlarged, 


” 
- ace uuuty ai. „„ 


rence alſo in nenn of their Eecentri- 


Cifhrothrorid IR ** 


eilirged, and the Ellipis'becbities Freibet, vg. 


of when tlie middle Diſtänee femains the 


latte, and the Ellipfis'is of the fame Length, 
but Varies in Breacſthil. In the firſt of theſe 
Suppoſitions there muſt be an inconceiyable 
Vitiety, as we have alteady ſeen: For if the 
velocity 8 1 474 would carry off the Bos 
4} to un infinite Diſtance, by any leſs Velo. 
city than thit,” the Orbit muſt return upon 
elf, and Weide Bois; ür Hike a bounded 
Figure, "Hence! the Velocity next leſs than 
that which would throw the Body quite off 

muſt bring it back from an immenſe Hei 
This you yoitſelf expreſſed very 5 — 
Whole. : Wk you ſaid, There was bar 28 

ing a Limit between a boundleſs Space, 
the next inferior bounded ' Hgure. And àc- 
cCbttlingly, ſome Bodies, which thus revolve 
about the Sun, are ſuppoldd winks hot men 
fewer than fix HIKES Veuny to On thene 
Clecuit. qq! i;t © 4 1 J 
M. This 1 Roniig! Sach d Body init 
riſe to an incredible” Height, and have made 
but few Viſits down to the Center of the 
Iyftein ſince the World begann 
P. Between this greateſt Height, and the 
leaſt (the lower Vertex of the fame Ellipſis, 
fot Inftanee) where a Planet might revolve 
end the Sun in not many Days, there muft 
WOES LE | be 
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1 


12 be a vaſt Difference, and R Rake for man ny 
dE «16 4. 907 21.210 
— intermediate Orbits. 5 


M. What muſt become of duch a 1 
i! it ſhould fly off? | 4 
x P. Who can anſwer ſuch a "Queſtion as | 
; 2 Matho? It could not fly quite off by | 
| Chance, nor be without Peſigh, if it aig) : 
But it is needleſs to pond Time i in Things 
we know ſo little about. n 
M. Pleaſe then to tell me what you mean 
by the other ſort of Eccentricity, where the 
middle Diſtance remains the fame ? / 
P. It ſerves rather to acquaint you with 
the periodical Times of Bodies revolving 'in 
thoſe eccentrick Orbits, than that it realty 
obtains in Nature. 
M. It would give me the greater Pleaſure 
to W a little about it on that very Account; 
though you have told me ſomething already 
concerning their periodical Times. * is often 
neceſſary, I find, to ſuppoſe Conditions which 
do not obtain, that we may the more readily 
conceive what is real: Thus your ſhewing 
me on what Conditions a Body might deſcribe 
an elliptick Orbit, about Dede in the Cen- 
ter of the Ellipfis, made me more eaſily un- 
derſtand how it might deſcribe an Ellipſis 
about another in' the Focus. And without 


that Help, I don't know whether you could 
have beat it into my head. 


P. Since 


cipris . Perils. Un 
. Since t tbe Ellipfisi is deſcribed about two  Confrent 


50 oints, as the 1 22 is about one; the greater. nn — 


Auris remaining the ſame, you may, 9 


theſe two Points (or the 0050 Foci) to rece 
from each 72 nearer the Extremities of hrs 
Axis, tilk V. co: incide with theſe. Extre- 
mities, and the ahead becomesa ſtraight Line | 
on the one Hapd; or to draw nearer | 
another, till they both co-incide with the 
Center, anc d the bus becomes a Circle on 
the other, . 

M. This I « conceive without any. 'Diffcat 


w; ; becauſe, as I told you, we have tried to 
draw-the Figure all manner of ways ; but 


how does it ſhew the periodical Times of 
Bodies revolving in ſuch cccentrical Orbits 


| cxl vll. P. Now vp before that the 

periodical, Time of a Body revolving in an 
Ellipfis, and in a Circle on the greater Semi- 
Axis, or middle Diſtance, as a Radius, is 
the ſame. Since therefore the middle Di- 
ſtance remains here unchanged, becauſe the 
greater Axis is ſtill the ſame, the periodical 
Times in the Circle, or extreme Ellipſis on 
the one Side, in all the intermediate. Ellipfes, 
and in the perpendicular Aſcent and Deſcent 


through the ftrarght Line, which is the ex- 


treme Ellipſis on the other Side, will lil be 


equal among themſelves. my 
T2 M. This 


2860 
Ten 1024 This is Curious and entertäining. And 


9 
— —_— 
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o bl . „ Res F 
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ans —— — from befare, 


dre ſtill applicable, let the Ellipſis become 
as narrow as we can imagine it; till it at lat 
really become a fruigli Liu 
P. Now fince the Squares of the Times 
ite as the Cubes af the Diſtances; When the 
Bodies revolvo in Circles; and ſines the Time 
mn Ellipſes, and in Cinclas on their greater 
gemi - Axes as Radi, are equal; the Squares 
of the periodical Times will be as the Gubds 
 _ of the middle Diſtances, as much when the 
| Bodies revolve in Ellipſes, as when- they re- 
volve in Circles, in which the middle Ni- 
ſtance only re remains, and the rere 
; rs. ln {bs d e 
M. This Regularity Wy Agreement: is 
wonderfully remarkable: But what I 'moſt 
admire is the Times of the perpendicular 
Aſceut and Deſcent. In the laſt Caſe; the 
perpendicular Prqjections, to what Height 
ſoever they roſe, were. ſtill gone through in 
hem Tine 5. becauſe the Revolutions in 
all Circles, how / unequal ſoever, were ſtill 
performed in the ſame Time. And hers the 
Times af perpendicular Projections - obſerys 
the ſame Proportion with reſpect to their 
Heights, as the Times in circular Revolutions 
ls With reſpect to their Diſtances. 


. 3. P. Yau 


. 


perpendicularly up 


che Töne pf ita ring and E ling back, would 
be the Time of the Aſcent and Deſcent 


9 — —— re —_— Te 
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„F. Vander Ting do oralltogatiy ingour b. 
RefleQians;! Matlo, that you aten help both 


vourſeif and me to right Views af them. It 
certain, Harmony and Proportion run 
through all the Woche and We 
ung ĩ· -- 

MI therefore two Bodies were es 
from the Sun, the ſecond 
4:cjmes higher, for Inſtance, chan che firſt; 


of the other, as 8 to 1, that the Square of 
the e "might ben che Cube ol * 
ſtance . 
ub: Nevins eK cs ht. Ig toe) 
M. By this Method, I preſume, we might | 
bind out in That Time the Planets wadld fall 
from their preſent Heights, down to the 
Center of the Syſtem, if their Motions were 
5 4:0f. hien SPEAR you abe hor 
P. Very caffly. The Time any Planet 


1 fall down to the Sun, if its 
prqjectile Force ceaſed, would be half the 


Fime it would take to revolve at half its pre- 
ſent Diſtance : Or the Time of both its riſing 
and falling would be equal: to a whole Revo- 


tion in a ele * if m2 meſen Diane, 


MM. Give 


NA TN 0. or. T 
- .o M,, Give me Time to think of * 3 for 


1 ſhould have imagined, inſtead of falling in 
half the Time of a Revolution at half ti 
preſent. Diſtance, | it muſt have taken a 
Part of the Time in which it 8 a 
Revolution at preſent; at the whole Diſtance-- 

bes Conſider hen which. of the two it 
muſt be. 
3 "If the Planer e at | half 85. Di- 
lange, and if the Foci receded from the Cen- 
ter to the Extremities of the Axis, the Ellip- 
ſis would become extreme, or degenerate into 
a ſtraight Line; and the Times, both of re- 
volving in the Ellipſis, and of riſing and fall- 
ing through the ſtrai ght Line would be equal; 
for the middle Diſtance, or greater Semi-Axis 
remains the ſame : Their Halyes therefore, 
or the Time of the perpendicular, Deſcent in 
the ſtraight Line, and revolving in the Semi- 
Fllipfis, or Semi-Circle, at the middle Di- 
ſtance, would be the ſame. I ſee it muſt be 
ſo,—To ſuppoſe the Time of the perpendi- 
cular Deſcent to be the fame as the 4th Part 
of the Time of a Revolution in a Circle at the 
whole Diſtance, is to ſuppoſe that the Ellipſis 
degenerates into a ſtraight Line, and yet that 
the Focz ſtill keep together in the Center, 
which is inconſiſtent: Or it is to ſuppoſe the 
Ellipſis, when contracted into a ſtraight Line, 


BELL IS to 
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to have the Sun, not in the under Focus, or 22 15 


Midi of it. 


3 deere correct your Miſtake very Wr 
oully. 

NM. More depends, I perceive, on your 
Way of conceiving the Eccentricity to become 
extreme, than I was at firſt aware of. 
P. 'You'faw from your own Deſcription 
of the Figure, that the only Way to make it 
narrower was by widening the Diſtance be- 
tween the two Pins, or Foci, till they could 
get no farther aſunder for the * of the 
V- or String. 

M. It was ſo.——In order then to try 
this Calculation by myſelf, I firſt find out the 
periodical Time of the Planet at half the Di- 
ſtance, by the Proportion between the Squares 
of the Times and Cubes of the Diſtances ; 
and Half of that will be the Time of its fall- 
ing directly down to the Sun, from 3 its preſent 
Diſtance ? 

P. Or the Whole of it will bs the Time 
both of the Aſcent and Deſcent through that 
Height. Now, to conclude, Matho; from 
all this you will ſee, though the Earth and 
the reſt of the Planets revolve about the Sun 
in Orbits ſomewhat eccentrical, this no way 
diſturbs the Proportion between their periodi- 


Extremity of the Line, but in the Center, or SW 


2 a Ties and the" Ciibes of ie middle Di 


From the'vernal Byi 


01 to the vorkol; Becauſe the grentet 
the Ellpfis is then to be run over; und about 


MF e TS 


abe "The Exrth 45 füfrher orm the Sui. 
ill iche Summer, than In the "Winter: For 


onus to the dutumid, 18 
about 8 Days longer, thin'from\the'autims 


half of 


the Sümnmer Solſticæ the Stn's Diameter ap- 

peats” fomewhat "eſs, he being then Tater 
d&ftant from us: And for all that we are not 
olherwiſe ſenſible of this, with, refpe& to 
Licht ot Heat: Our Heat patticittarly holds 
10 ttion with” the Sun's Diſtance,” + 
. T am as glad now to know thels 
Things; as 1 was before afraid;” leſt they 
might have difturbed what J Aal bs 


From hence I perceive that it 18 manifeſtly a 


Work of Contrivance and Dæfigni; that the 
Planets ſhould revolve in Orbits f neatly cits 


cut. The Circle is but one of the innume- 


table Kinds! of Ellipſes: Andd it is 


wonderful that ſo many Bodies ſhould be de- 
termined to this particular Species, when it 
was as natural and eaſy to revolve in any ond 
f tea thouſand ot others. eee 2902 Tn 5 0 
OJ D300 iber Soi de 
XL nI. But you ſeem to einde tha 
there are different Bodies, which revolve about 
the dun in thiofe eecetiteicat Orbits, and afrend 
16/2 vaſt Dillance from him, P, Thofe 


Fd 


pen See t 


Rk \'Fhyſe Bodies are indeed, reckanad to, cee 


20 : | 
am either primary, or ſecondary ; 
are une wed.to belong equably Pug 
ſolar, Oi: 177 7 5 rexolve, you fee, by 


its 


the; ſame., Forces impreſſed, 'obferve the 


ſame Proportig 


ns.. A their Motions, as; the 


ready to be 


uncertain. This is a Subject for the Indu- 
ſtry of future Ages. Thofe Comets (for fo they 
are called) do not move according tothe 


Order of the Signs, or from ef to Baft, 
as. the Planets do; but often directly contrary: 


Nor do they reyolyr; | in the ſame Plane. with 
the Planets, nor in the ſame common Pling 
among themſelyes ; 3. but moye through. the 
Syſtem all manner of ways: For this depends 
on their firſt Projection. Conſequently theic 
Apbelia, or the remoteſt Part of their Orbits, 
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lye indifferently to all Parts of che Heavens, 
They all riſe Wo the Orbit of Saturn, ; hut 
ſome of them mount to a prodigious. Heighr 
between-that and the fixed Starz. Thus that 
Comet, whoſe periodical Time is reckoned to 
be 575, Years, riſes to. about 14 times the 
Diftance of Saturn from the Sun; Wbich i 
an TE Height, if we conſider it in incl 
rin m8 , (1 3t&v and 


Planets' do. Some of their Periods ſcem al- 
Bauidee with a good Degree | 
of Probability : But more of them ate ſtill 


— 4 
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au 


* $00 not as it is expreſſed in this ſmall Number. 


M. How is this found out? 15 

P. Having the periodical Time and bi- 
ſtance of Saturn (or of any of the Planets) 
and the periodical Time of this Body, by the 
Proportion we have ſo often mentioned, be- 
tween the of the Times and Cubes of 
the Diſtances, you. may eaſily find out-its 
middle Diſtance, or half the larger Axis of its 
Orbit, 7 

M. I remember it: We thus endet the. 
Diſtance proportional to any Time, or the 
Iime proportional to any Diſtance. And 
this at laſt diſcovers to me the Meaning of 
the Particulars concerning which I aſked you 
in the Beginning of our laſt Conference, The 
Upward and Downward with reſpe& to the 
Sun, I ſee, or his Attraction, reaches far 
above the Orb of Saturn; ſince. it extends to 
a Diſtance 14 times wider than the whole 
Planetary Syſtem. O! were it allowed us 
to find out what paſſes there! JO H 5291 
Pe. Your Wiſh is prepoſterous at ſents 
The Knowledge of ſome Things is as wiſely. | 
denied us, as the Knowledge of others 1 is in- 
dulged to us. | 

A. Well. It alſo now appears wiſcly 
diſpoſed, that all the Planets ſhould move in, 
or ny. in the ſame Plane; fince other Bo- 

La. 3 dies 


N 1 


manner of ways: For thub, I ſuppoſe, 
interfering, or . again wok other is 


prevented. . oy "16 © 95m} 
„P. It is certain, "Maths laude G pre- 

ſides over all Nature, that nothing can be 

ordered as it is, without a wiſe Deſign. The 


diſmal Cataſtrophe you mention is witely pre- 


vented and perhaps by this Means. To fup- 


poſe that ſuch fatal Shocks in Nature may 
caſually happen, or that the Planets may be 


liable to Decays and Dilapidations, is not, in 
my Opinion, right Philoſophy ; but looks As 
if we imagined Matter Were ae by a 


blind power. 


M. I come entirely into your Sendiinents 1 
on this Head: But pray what is the Uſe and 
Deſign» of thoſe wonderful Bodies, which 
move thus through the Syſtem, in a Manner 


peculiar to themſelves ?- Are they habitable ? 


Why approach they fo near the Sun? and 


then run out to ſuch an unmeaſurable Di- 


ſtance from him ? Can there be ſuch Bodies | 


in other Syſtems ? Or is ours ſingular? 


P. You touch upon another ſignal Inſtance; 
where we ought humbly to adore and reve- 


rence a Knowledge ſuperior to our own, even 


in thoſe Things, the Uſe of Which we are 


quite ignorant of. 


en M. And 


0 
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dies were to roam through the Syſtem all — 


2% 
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nt Arid for all that I have. heart! Cmtiert 
e of iti nn. Wanne, 
and Horror. ; "1 

P. That is the Thing: They ratelyyiſty, 
us, or rather the on" of Mankind rarely 
oblerve them ; therefore their Appesrance 
has been thought ominous. Forimerly they 
were imagined to forebode ſome great Di- 
aſter, or general Calatnity ts the InNabitants , 
of the Earth : And lately they have been 


thought tobe deſigned for bringing about great 


and fatal changes to th Earth itfelf, by De- 


luges and Conflagrationz. And certainly, 


wit beheld through the Teleſeope, they 
make a frightful Appearance, with long 
blazing Tails, and ſomething like fiery Hair 
about he Nas leur or Star itſelf, Others think 
they ſerve to recruit the Expenſe of the Sun 
and Planets, which without ſuch Repatationy 
muſt waſte and become at laft uſeleſs, Others 
think this Expedient forced and unnatural, 
that a greafer Number of Bodies ſhould only 


ſerve to repair the Decays of a ſmaller, And 


in Truth, all theſe Conjectures ſhew rather 
that natural Impatience, which is planted in 


the Mind of Man, of being ignorant, than 


their Ability, to find out the true Reaſons of 
Things. 


M. How 


CcHnorbeorin Prey ili 


M. How vaneus and wonderful are che g Taub. 
Works of God y This is a new and tremendous. 


Secne l It is not indeed without Reaſon that 
mm ſay, we ought to adore and reverence a 
4 ge ſuperior to our own, even in 
wels Thivps whoſe Uſe and Nature we can- 
not ſo much as gueſs at. How. dreadful is 
the Power of chat Almighty Arm, which ſo 
ptejects theſe unknown Bodies that they pals 
withoutthe Limits of our World. with 
ſuch meaftired Force, that they return from 
thinks; inſteud of flying off to other Regions 
of che Univerſe W996 ney ſueh Direction 
and Skil, that they do not daſh againſt the 
Fiitidts, und ber don the habitable Globes 


of our Syſtem'! How far are we from the- 


full Knowledge of Things ! Or can our De- 
res of K pledge ever be ſatis fred ? Why 
= y Ofirobg/andratural, A the ſatisfying. 
be mipoliible-?——Y o ſay they are 
.. at en When . 4 they be- 

Ater we are dead? You own , 
, 1 natural Impat jence nan in 90 


7 Man. 
The Sentiments of ee duelle, 


ase \we ſpeak of excites in 


you, ſeem to ne fuſt, and becoming; though 
your Expoſtulations are ſome what warm. But 
are you not afraid leſt they expoſe you to the 


RiMery'of your Equals? 


Vol. II. U M. Why 


Conference. 
ene 


— Pn, 


MATH 8 g ee 


M. Why INS they expoſe me? 
P. Theſe whom Birth and Fortune FR 
raifed above the inferior Crowd, lau gh, at 
theſe 7 


abt in Time, Drinking, 7 0. ? "Re. 
. 1 find T have no Turn for theſe great 


Exploits, and muſt be content with a leſs 


Share of Reputation than they afford, — . 


But with Reſpect to the Subject we are e 
ing of, could you bear the Importunity o 
two or three Queſtions, for m Satisfa IT 
tion, before I take my Leave of you? 

P. Much more baſily, L am a, tha. 
I crak anſwer dem. eee 
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CxILIX. MM, In che be. ed My i= 


preparatory to what I want ta know, "tell 4. 


ions within a narrow Compaſs. 


Soul to n and under fand? 


wherein a material Syſtem aids 1 affiſts th bg, 


1; Inſtead of two or three Z . 
gerd to begin a new and laborious Subject. 
which we have not now $ une to Aicher 
upon at due Leng 1 

M. Do not fear; I ſhall bring my Ge 

P. You have Principles whereby yo you Jy 
aaf yourſelf in this Affair, if you call to 


IS Wy Mind 


1 0 


0s 
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Mind what we ſaid before, concerning * Tenth 


Conferences 
fluggiſh and inactive Nature of Matter. A ma 
terial Syſtem is made conſiſtent with a Degree 

of Life and. Activity, by a wonderful Inſtance 
of Divine Power; but can no Way beſtow 
Life or Activity, or any Degree of them, 
upon the Soul. When we examined Matter 
in all Views, we found it utterly incapable of 
ever becoming a ſclf-moving Subſtance, even 
by any Power. To aſk if the Deity could 
make it ſuch, was to aſk-if he could perform 
| a Contradiction. Such a Thing is not the 
| Object of any Power. It is joining together 
| inconſiſtent Ideas in the Brain of Man; or 
| rather Joining together Words in his Lan- 
guage, which expreſs. inconfiftent Ideas: 
Such Ideas cannot be joined. Hence Mat- 
1 ter i a. reſting impeding Subſtance, as it is 
8 a ſolid. extended Subſtance. Conſider how 
) | deep ' theſe Things go. —— We know 
4 


x 


not, nor can We name a greater, Abſur- 

ay! than that Union to a dead and tor- 
pid. . Subſtance ſhould give the Soul Life 

and Power, or any Degree of them; or that 
Separation ſhould again deprive it of theſe. 

The Soul therefore muſt be percipient and 
. active in its own Nature, independent of 
Matter —Exainine in your own Mind, if 
6 | this be l any more, than that a living 
> V2 Being 


e f 


— . „ne 8 


— n une ind Deed- 
"M. ieh buch cen EE ns | 
P. Fatther, Matho ; Matter, when beſt 
Silpoſed,; muſt limit che Power and Activity 
of the Soul: And when difordered or indil- 
poſed, may quite obſwuct. or impede its 
Operations; but can in nd Manner aid, ur 
aff} its Power and Energy, otherwiſe than 
by >confautugand determitiing them to one 
Manner of Exettion. Hence, the Soul, When 
ſeparated from Matter, muſt be freed; from 
Indiſpoſnion, and have 1 er 
1 from its natural Activity, . 
M. Thatis delightful} . | 
P. And certain alſo; Gnce., the Soul is. 
| 1 and the material Frame a dead 
"Subſtance, able to Diſorder. Such a Frame, 
at beft, cam do no more than be inſtrumental 
in a limited Degree z and when the Parts of 
it are diſordered, the living Being langyithes 
-» Kill under greater Confinerent... From hence 


proceed thoſe many equivocal. Appeatances, 
: which :weunderſtand Jo il, and reaſon fo 


% 


NN * 4 


falſely upon. The Soul ſaffers from the Uni- 
on, and has the Diſorders of the Frame im- 
puted to it; While Matter is exalted above 
itſelf, in being made inſtrumental to the Ac- 
civity of the Soul. Upon this Account we 
2 aſcribe 


= £29 a” e Bat. 


„ bin. £m 


it would be eaſy to diſa 


Cofa . Pueritis. 


aſcribe the Life of the Soul to nothing ſo G Ee. 
much as to Matter, or rather to nothing but 
Matter; and every Shock of the material. 


Syſtem alarms us. They who. ſeek: a Name 


from Paradox and Novelty, take the Advan- 


tage of our ignorant Coneeſſions, fortify our 
Fears, inſtead of unravelling the Subject, 
and triumpli in the univerſal Lofs of Being, 

which they threaten to Mankind. Whereas, 

would we diſtinguiſh carefully in our Rea- 
ſonings, between two ſuch oppoſite Natures, 
ppoint them. For, as 
I ſaid, the great Inſtance of Almighty Power 
is, that the Soul lives and perceives in Con- 
junction with Matter, and not chat it ſhould 
live, perceive and act, when ſeparated from 
that.” What we ſee ſhould remove our Doubt; 


the great Difficulty is already performed : 
Every Act and Perception of the Soul, in a 


State of Union, is a firm and certain Proof, 


though but a faint Specimen, of the active and 
percipient Nature of the Soul, when exiſting . 


by itſelf; and freed from the Limitation of a 
dead Subſtance. In ſhort, conſider Matter as 


it is in all the Univerſe beſide, as it is in a 
Stone, as it is in the Herb of the Field ; the 
ſame it is in the Body of Man, the wonder- 


ful Workinanſhip only Ac 


U 3 M. You 


Tenth | | 


MATH: or The 
M. You have ſaid enough, Phil FN 
call, to Mind all the Particulars you ſhewed 
me at large before, concerning the inert Na- 
ture of Matter. Its very Sluggiſhneſs and 
Paſſivity ſuppoſes the Power of the Deity 
conſtantly exerted in every Effect it is thaught 
to perform. So little can it ĩimpart Life and 
Activity to any other Thing! I am much 
pleaſed in this reſpect, that we conſidered the 
Nature of Matter fo narrowly, and on all Sides. 
My Conviction was then, and is ſtill with- 

out any remaining Scruple. And now I ſee, 

that every Concluſion we then made, was in 
Argument for the ſelf-ſufficient Nature of the 

Soul; in Oppoſition, I mean, to its ſubſiſt - 

ing by the Help of Matter, or owing any 
Perfection to, or borrowing Power from that 
dead Subſtance, ——One Thing more with 
Reſpect to this, which you may anſwer in 
two Words, and I have done. What do you 
mean by thoſe who ſeek a Tame from * 

dox and Novelty ? 

P. In two Words, the Mortality . the 
Soul is but an upſtart Notion, when compar- 
ed with the-Knowledge of its immortal and 
_ unperiſhing Nature, which is as ancient in 
the World, as the Creation of the very firſt 
Man: Nor was it called in Queſtion for a. 
_ Series of Ages (1 might tell you near the 


very 


9 — 9 
* — 


Fe I 


nem Reputation of Learning; from main - 


dery; Olympiad) i when Men/began to affect — 


taining whatiwas never heard of before. Then | 


length the; Exiſtence of the Deity and Im- 
mortality of the Soul began to be diſputed. 
dg. Vou mean that theſe two Truths were 


immediately revealed by che Creator men 


to the ſirſt Man? 


F Ido; and this is as certain as oy : 


Truth in Philoſophy. © 
H. Itemember ee you carforly 
hintsd'concerning the Creation, in out paſt 


Diſcourſe.———But might not theſe Notions 


have: deen 11 forgot, or fallen into e 
vion? 


2 They never could be Giowap bs ch ; 


a dependent Creature as Man. They might 
in Length of Time be diſguiſed by idle Fa- 
bles, or human Inventions ſuperadded, (as 
indeed happened), but it is impoſſible they 
could ever wear into Diſuſe, or be loſt; 


there are ſo frequent and ſo many Occaſions 


to call them to Mind, in Life, and in Death. 

The Indefeaſibleneſs of theſe two Principles 
is owned, or rather clearly proved, by ſome 
Authors, who notwithſtanding contend that 


there are whole Nations of original Atheiſte, 


without any Notion of, or Name for 4 Supreme 
Being : So that you may eaſily allow, it can- 
not be denied. Us 1 


Mr Hon og The 
M. I begin to ſee tlie Rxaſbns why ſach 


2 Wende broached in the World, muſt 


be conveyed down to all Poſterity. But then 
if it be certain that they were revtaled to the 


firſt Man, it is hard to conceive that there 
ſhould be any where & Nation of Atheiſts: 
For all Men muſt have deſcended from him, 
and theſe Notions have been e —_ 
ther with the Species. 
Pe. You have Reaſon ſo to toy. Acheiim 
and Irreligion is not the Vice of Ignotance, 
but of miſapplied Knowledge. * And that 
there ſhould be whole Nations of original 
Atheiſts is contrary to the Reaſon and Nature 
of Things; unleſs we will ſuppoſe that 
Men at firſt grew out of the Ground, in dif- 
| ferent Parts of the Earth, ſome upon = 
Banks of the Tanais, and others among che 
Flags of the Nile. 

M. Vou bring to my Mind the old Dipute 
between the Scythians and Agyptiant.— 
Theſe ſhort Hints you have now ſuggeſted, 
J muſt conſider by myſelf hereafter z but to 


come to the Particulars I nn, intaded, 
| 4 me. 


CL. Is it poſe that Mar might not 


* See #lian's various Hiſtory, Book u. c 31. 
| be 


n. Endes, Tw y Ba oh vw 4b. 
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be; delighted! with the Knowledge 24 Con- 


- temiplation/ of the Works of Nature, — . | 


ve have been diſcourſing about? | 
. It is directly impoſſible that «rational 
Being could be indifferent, or unconcerned 
about them. We are carried by Reaſon it» | 
elf, the commanding; Part of our Nature, to 
the Adeniration and Study of thoſe Works. 
A natural Curioſity, no Footſteps of which is 
o be ſeen among the inferior Creatures, at 
firſt engages us, (ſo artfully ate they contrived 
toiearch the Soul with Wonder !) and this is 
ſoon improved into a rational Pleaſure. And 
une they are the Works of the Deity, by 
how much the more we ſee the Power and 
Wiſdom diſplayed in them, ſo much the more 
muſt-we admire and reverence their Author. 
But farther, they were ſet forth purely with 
this very Deſign ; for you faw before, That 
all Things were made for the Sake of rational 
Beings, © 
- 4M. It is inconteſtable that what is of leſs 
Dienity, muſt always be referred to the Uſe 
of that which is more noble; and Reaſon is 
the higheſt Perfection among Creatures. 

P. He therefore, who has not a Taſte 
For this rationab Pleaſure, muſt have his Mind 
pre- occupied, and engaged in lower Purſuits. 


M. And 


N 4 THO bon be 


4 225 iM. and he, who follows the Dictates of 
Fbheaſon, muſt always wiſh for a more periect 


Knowledge of the Works of Nature??? 
P. 2 Inſomuch that hei cannot 
diſengage himſelf from this Deſire, otherwiſe 
than by firſt enſlaving his Reaſon, and abe 
ing it ſubſervient to inferior Vie wys. 
M., Will this endleſs Deſire of Knowle 
be always ſatisfied! d 1 ot 
. Put the Queſtion thus, Matho ; Wi i 
God, who ir the ſupreme: Reaſon, ultimately. 
grattfy the rattanal Defires. of bis Creatures, ?' 
and then try if you can doubt of it. 
NM. Hence then the Soul muſt not _— be 
immortal, but endleſſſy happy? 
P. And endleſſiy advancing in Happinets 
alſo ; ſtill going forward in the Improvement 
of its Nature, and the Knowledge of the Per- 
fections of its Creator. Whence (if I might 
uſe the Expreſſion) the Relation between the 
Deity and the rational Soul ſtill becomes 
ſtronger. For it is altogether contrary to the 
Eternal Reaſon (which Truth you ought to 
have ſtrongly imprinted on your Mind, as a 
Cure againſt the Fear of Death, and a Com- 
fort in the Miſeries of Life;) it is, I ſay, al- 
together contrary to the Eternal Reaſon, that 
by how much the more perfect the rational 
Soul becomes, it ſhould be ſo much the near- 
IN. : er 


- 


* Oofmorheoria Puerilis.” 
er to becoming nothing. Which Abſurdity „ 


muſt nevertheleſs take Place, if it were to = 


have an End. Hence the hogs? it lives, the 
leſs it can die. 

M. O! pleaſing Truth ! Fappy Condition 
of the rational Nature ! 

P. Suppoſe; - Matho, for a fkilful Artiſt 
does nothing raſhly, defigns nothing in vain ; - 
ſuppoſe that the Deity, through all the Lapſe 
of paſt Ages, has ſupported. the Univerſe by 
ſuch Miracles of — and Wiſdom, only 
that he might at laſt pleaſe himſelf, with let- 
ing it fall to Pieces, and enjoy che Spectacle 
of the Fabrick lying i in Ruins. 

M. Can I harbour ſuch a Thought of the 
Deity ! Or ſuppoſe this a Deſign worthy of 
infinite Wiſdom ! ! 

P. Suppoſe at leaſt, that the Deity in 
utterly cut off that Nature, for whoſe Sake 
he created the Univerſe ; the material Fabrick - 
itſelf ſtill remaining. | 

M. This is ſtill more againſt the Nature 
of that Being, who is the Eternal Reaſon, to 
aboliſh the rational Part of his Works, and 
cheriſh a Heap of Matter! 

P. Can there then be a greater or ſtrong- 
er Security for the Immortality of the Soul, 
than the immutable Nature of the Deity ? 


M. I 


— 
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Marte: e The 
. Mile, Phil; I fee the happy Con- 


S dition of the rational-Nature ! Eternal Rea- 


ſon that cannot yield to Time or Accident, 
to Sickneſs or Death, and the Divine Nature. 
that cannot change, are the firm Pledges of 

its Immortality ! You have mage me as ſecure, - 
as if I were already among the Bleſſed, and in 
the Poſſeſſion of Joys beyond the Grave. This 
is the only Amulet a gainſt the Fears of Death, 
and Evils * Life. The Nature of the Soul. 
and the Deſign of the Deity in _—y it 


e now * 


CLI. P. Let thoſe Men conſider his, 
a Meth, who are ſuch zealous Partiſans for the 
Mortality of the Soul. : 
MM. It ſurpriſes me mack that a any Man 
ſhould ſhew his Zeal in defending ſuch a Na- 
tion, or be ſo much an Enemy to himſelf as 
| ſeriouſly to wiſh it true, 
P. You may ſoon meet with ſuch Books 
where the Notion is defended. 
. I ſhould hardly think them worth the 
Peruſal ; for it ſeems to me a direct Contra- 
diction that any Man ſhould be in love with 
being Nothing, becauſe then he could have no 
Defire remaining for any Thing elſe. It is, 
I chink, in Conſequence of our Love of Ex- 
ag that we defire any other Thing what- 

ever, 


Mi Pues zr 


e we wiſh one thing rather tian no- r 
2 und conſult our Reputation even afar 
Deathi Why fhquld-a Man who wiſhes to 
be nothing cate for hat might happen, ot 
for what might not happen, bereaftet ? Or 
eren before? He can have no Intereſt in any 
Event, provided he be cancelled out of Na- 
tuſe. Tbe only confiftent Actiom he\could 
go about, were immediately ta put an End to 
his Life, and do all in his Power to get rid of 
Being. In ſhort, as Things appear to me 
the Deſice of Exiſtence is the Foundation of 
All out ather Defares, and bf all our Hd. 
dmr { Otherwiſe let me ſet what it isa Man 
awd with or ſtruggle for, who withes to 
have no Relation with Beings, er theit Ace 
tions ; or any Thing in Exiſtence ? Tu wiſh 
that the Relation with Things exiſtent ſhould 
wontinize, and to laſe Exiſtence. at neren 
nee s repugnant. 
2 "You him extremly woll, Mtbe: nat 
any the ſhameful Falſhood that Jurks in the 
Saul of a Man, who ſhews a Zeal in propa- 
Eiting this Notion ; but the -exprefs Qantra- 
Hi&ion that a Man {bould be conoerned for any 
Thing, whoſe greateſt Concern it is that he 
ſbit®{elf ſhould be nothing. The greateſt Con- 
<erri, I ſay; for if any other Concern could 
590 greater, that muſt be for Things in Exiſt- 


v1; Ence; 


* MATH "RO The 
ence : Non-exiſtence has no Concert belong: 
De t it. And if he had a greater Concerit 

bout Things in Exiſtence,” he muſt, by the 
— of his two Deſires, with 06 Ein llt 3 
ſelf, that he might contribute his Endeavvurs, 
or participate the Pleaſure of the Sdeceſs. : 
You remember the laſt deſperute Comfort” of 
| the 'Carthaginian Queen; Omnibus umbra f 

Vocis aderd; No Man ever wiſhed to be 

totally extinguiſhed in Death, who Had any” 
Concern about poſthumous Events. 

M. I remember likewiſe the Story, how 
the Shame of being expoſed naked after 

Death hindered the Milefian Virgins, E think, 
from putting an. End to their Lives, hen 

elſe could. Nor can I conceive-how © 

any Perſon could throw aſide all Concert for 
his poſthumous Reputation. Which thews, 
not only that he does not wiſh, but that he 

does not ſuppoſe he ſhall be quite extinguiffied N 

in Death. And though it ſhould be ſaid, that 

this is but a groundleſs Prejudice which Men 

fall into, yet it ſhews-that the Deſire of be- 

ing always Something, and the Preſumption | 
that we ſhall always be ann is ſo _ 
the ſtronger... 

P. The Diſingenuity of theſe Mes Zeal 
appears alſo from thence, Mat bo, that Non- 
exiſtence 1 is really nothing, and ſo cannot in 


2 the 


 Cofmotheorta Pauerilie gow 
_ the Nature. of I 


Things be the Object af De- . 


| fire ;. Alb the Objes of Deſire lye clearly on 


the other Side, It may; be ſaid, it can us lit- 
tle he the Object of Ayerſion z; but the God 
it. would. deprive us of makes it as much the 
| Object of Averſion, as 4 real Evil ean be. 20 
M. The Conſequence is plain. 
P. Since therefore we can only deſire 
Something real, that is, | Exiſtence and Plea- 
ſure;; fince this is the Law of, our Nature, 
and equal to a phyſical Neceſñity we can- 
nat, be ſo conſtituted by the Author of our 
Nature, as neceſſarily to deſire one Thing, ' 
and be. deſigned for... another, which is the 
direct contrary of it. Had we no Deſires at 
all, or rather were we cloyed with Exiſtence 
eee with, Happineſs, that would 
ſhew that we were deſigned for utter Extinc- 
tian . But it is repugnant that Happineſs 
thepld de diſguſting, or other than the rer 
of Deſire , 113% | 
M., From what you oy it 3 fallow 5 
(and I ſec it muſt,) that Miſery and Pain are 
the only Objects of Averſion in the ene | 
of Things. | 
Ps Yon are very right: And Am this ö 
again it will likewiſe follow, that they only, 
who, fear the bad Conſequences of a mis- 
ſpent Life, can wiſh for a total Death. And 
He this, 


3 30% 4 
this when you have Bea” - 
Gr At Sides, you will find to be the on Cafe | 0 


e BO 


wherein it is poſſible to wiſh to be''y 
ent off: Bur it u inf the L 
Nature is as immutable as Fate. Puniſhment 


is as unavoidable in the one Caſe, as' Happi- 
neſs is certain in the other ——This He- 
wile is poffible (ſo perverſe is Man!) chat 


ſome may ſtrongly r for the Mortality 
of the Boul, out of Vain- Glory; though" at 
the lame Time their Natute ſhrinks back at 
the ſerious Thoughts of it. And though 
Gove ola pet d Alter fo far a5 to 
make it a Point of Honor, to appear con- 
ſtant to the laſt, for Fear of bringing 4 DI: | 
repute upon their Character, or "their Prin- 
ciple (as is reported of che famous Atheiſt 


1024 J yet this ſhews the Tnconfiflency bf 


ir Thoughts, or rather the  Perverfetieſs 
and Difingennity of their Hearts, to pretend 

a Concern for their Reputation, anda Fond? 
neſs of being nothing at the fame Time. 80 
chat there is nothing but Perverſenefs and 
Contradiction on this whole Side of” the 
Queſtion, 8 
M. Thoſe Men, I think, affect che Re- 
putatian of Parricitles, or of a Crime for 
which- Language bas not a Name ; who place 
their Zeal in ſhewing that the rational Soul 
| mult 


* 


Ofptbayia esu, 58. 
. cut off, and that there is not a Deity 7” 
to govern the the World. If this were Matter hs 1 
of Triumph to them, what is it that could 

be Matter of Grief and Dejection ai 

317 F. On the ey” Hand, Matho, 
we might obſerve that, as it draws near to 
the brute and unthinking Nature, not to de- 
fire the Continuation of Exiſtence, ſo the 
greateſt the beſt and moſt . virtuous among 
Men have ſhewn the moſt ardent Deſire for 
the Immortality of the Soul. This is the 
Spring of all the virtuous Actions in Life. 
No Man ever died in the Cauſe of Virtus 
and. Liberty, for the Sake of Truth, in De- 
fence of his Country, or on the Account of 
Poſterity ; vho had not Immortality in ſome 
Senſe or other before his Eyes. Cicero ſays, 
Nemo unquam ne magna ſpe immortalitatis ſe 
pro patria offerret ad mortem. He obſerves 
that Themi/tocles, Epaminondas, all the great 
Men of Antiquity, and he himſelf, needed 
have given themſelves no Trouble for the Sake 
of the Commonwealth; but adds. Sed 
neſcio quomodo inheret in mentibus qua ſecu- 
lorum quoddam augurium futhrorum ; idque in | 
maximis ingeniis, altiſimiſque animis, & ex- 
it maxi me, & afpperet faci, Uime : Wo qui- | 


+4 
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i liebes. & G fpericulis uiveret ? Why 
Vor. II. X do 


MAH Oft, Tbe 


en do; we ſo ſtuiouſſ provide for our Children, 
== but becauſe we think, the Relation between 


us and them is to laſt after Death, .intermi- 
-—nately | ? No Man fixes a Period to his Views 
in this Caſe. We endeavour by great and 
noble Actions to deſerve well of our Country; 3 
not becauſe we with ſoon to be cut off om 
the Nature of Things; that would be th 
Source of | Indiference, 'of, Neglect, of. Sel. 
fiſtneſs ; but becauſe we preſume, we. ſhall 
ſome Way or other ſtill haye an Intereſt in 
the Welfare and Proſperity of the Survivors. 
It is from this ſecret Spring that the Legiſla- 
tor invents and digeſts ſuch a Syſtem of Laws, 
as he thinks may be eternal. He adopts the 
whole Common-wealth, for his Off- ſpring, 
and upon that Account never propoſes an End 
of the Relation between him and them, more 
than a Parent does with Reſpect to his Chil- 
dren. He provides as far as human Foreſight 
can, a Remedy againſt every Emergence or 
Accident which he fears might prove fatal to 
the Community; and figures to himſelf, in 
the ſecret Workings of his Mind, their thriv- 
ing and flouriſhing in Ages to come, with- 
ont any, b to the pleaſing Proſpect *.— 
1 nerd 
er Tete ſeveral Notions vil be allowed to be more 
Authentick,/ when it is known they are Ciceros. His 
Words are,——Maximum vero argumentum ell; natu- 
wrt ram 


5 
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„ 1 need not purſue this Subject farther for. you, Conf 


n "Maths, your own future Obſervation will = == 
1 thew you, that the Deſire of Immortality, 
8 In ſome Senſe or other, is the Source of e- 
d very great, every brave, and gallant Action 
5 among Men. Read ancient Hiſtory, conſider 


the preſent Times, look into the Works of 
the Learned, fix your Eyes on all the great- 

eſt Examples, on every the moſt conſpicuous 
Perſon; you will find all full of this Spitit, 
and ariſing from this Deſire. 

M. What you fay gives me a different 
Proſpect of Things from what I had before. 
1 begin to ſee that the Deſire of Immortality 

in ſome Shape or other, or perhaps under 
ſome Diſguiſe, is the great Principle that 
animates human Life : Or rather I ought to | 
have ſeen it before, when I ſaw that the 

Deſire of Exiſtence i is the Foundation of all 

our other Defires, and of all our Endeavours, 7 


ram ipſam de immortalitate animorum tacitam judicare, 
quod omnibus curæ ſunt, & maxime quidem, quæ, poſt 
! mortem futura ſunt. Serit arbores. quz alteri ſæculo pro- 
1 ſint. quid ſpectans, niſi etiam poſtera ſæcula ad ſe 
1- pertinere ? Ergo arbores ſeret diligens agrioola, quarum 
afpiciet baccam ipſe numquam. Vir magnus leges, in- 

ſtituta, rempublicam conſeret. Quid procreatio liberorum, 
quid. propagatio nominis, quid adoptiones filiorum, quid 
| — L ee quid ĩpſa ſepulchrorum monu- 


r 

15 2 ſignificant, niſi nos futura etiam co- 
ur Cn fel. Bn „Lö. IP | 

* 2 2 Hence 
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9 gene, Hence the loweſt, as well as the greateſt: : * 
2 mong Men, are conſtantly puſhed on by this 
Principle; ſince all the Proviſion that is made 
for Life, is plainly an Endeavour for the Con- 
tinuation of Exiſtence, and not Welw! a View 

to put an End to Being. 

P. The Obſetvation is very juſt. The 
| Principle of Self-Preſervation always works. 
for the Continuation of Exiſtence, and ina 
reflecting Being formally extends to the Deſire 
of Immortality; which therefore cannot be 
found in the brute Nature. This Deſire may 

often degenerate into a Vice, as when we 
think we can never make Provifion enough 
for the ſenſitive Part of our Nature: It is 
then under a Diſguiſe, but ſtill it is at the 
Bottom. The Deſire is ſtill good in itſelf, 
and neceſſary to our Nature : But Reaſon 
then is made the Slave of Senſe, and perhaps 
the Inſtrument of Vice. In ſhort, Matho, 
This original Defire ſhoots out into a thou- 
' and different Forms of Action: In the or- 
dinary Efforts of Life it is leſs taken Notice 
of, becauſe every one purſues the ſame Track; 
but where it ſtrikes out of the common Road, 
it becomes remarkable. Conſider how many 
different Ways Men have taken to preſerve 
their Memory when gone. Every one who 
_ N or Money, or” Genius, falls on 
. ſome 
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fame Means or other, to inform Poſterity, eg . 
that ſuch a Perſon once exiſted, Et ua 
 fenus nobis denegatur diu vivere (ſays Pliny 
the younger) Ars 5 RES; aliquzd, quo nos vix- 


ſe teſtemu r. 
It is ſo; Men * contrived Pp 


Sort of Way to ſurviye themſelves in Braſs 
and Marble ; in Books, Buildings, Monu- 
ments, Pyramids, Pictures, Pillars, Inſcrip- 
tions, and many more Ways than I can name. 


What would not Men give for Exiſtence it- 


ſelf, when they endeavour to preſerve the 


bare Memory of having exiſted with their 
utmoſt Induſtry | For it is certain that all 
Deſire of poſthumous Praiſe and Reputation 
proceeds Fromm a Defire of poſthumous Exiſt- 
ence, if I might uſe ſuch an Expreſſion. 

P. And in this Reſpect, thoſe very Men 


who boaſt the Happineſs of being utterly cut 


off, ſhew themſelves equally induſtrious with 
others”; ; whereby their Candor and Ingenuity 
may be judged of *. The Atheiſt is formed 

Thus Lucretius, ' TENT &. 

Avia Pieridum peragro loca, nullius ant} 

Trita ſolo; juvat integros accedere fonteis; 

Atque baurire: Juvatque hovos decerpere flores, 
Inſignẽmque meo eapiti petere inde ooronam, 
 Unde privs nulli velarint tempora Muſee. _ 

Primim qudd magnis doceo de rebus; & arctis 

Relligionum animos nodis exſolyere pergo:' 
+ Deinde, quod obſcurũ de re tam lucida pango 

Carmina, Muſeo contingens cuncta lepore. 

Lib, 4. Ver. 1. The Author here builds his immortal 
ame on the Doctrine of Annihilation 


X 3 in 
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8 in Oppo fition'to his own Principles : : He burns 


= with a Defire of poſthumous Praiſe, as well 
as preſent Admiration : He writes, diſputes, 


propagates his Principles: He cannot diveſt 
himſelf of the Deſire of Exiſtence: No Man 

ever got above that Deſire, except in the par- 

ticular Caſe I mentioned to you. Therefore | 

it is a fallacious Argument in a late famous 
Ajpologiſt for Atheiſm, to tell us how many 
great and learned Men have been Atheiſts *, 
Were it fo, their Learning could be no Plea for 

their Principles; more than this Author's i is 

for the Defence he makes for them : But in 

Truth Learning and Knowledge never made 

a Man an Atheiſt, nor never will. It is an 

. caſy Thing to doubt, or deny; and it is Ig- 


norance only of Nature can make a Man do 
either in this Caſe. 


Mr. Bayle, when he would ſhew us how conſiderable 
Atheiſm i is, ſays Que ſi, ſans repeter tous les examples 
que j'ai deja rapportez ou dans mes Penſces Diverſes, ou 

dans mon Dictionaire, je vous nomme ſeulment quelques- 
uns des modernes, que Fon accuſe d'Atheiſme, un Aver- 
roes, un Chalderinus, un Politien, un Pomponace, un 
Pierre Bembus, un Leon Dixieme, un Cardan, un Ceſal- 
pin, un Taurellus, un Cremonin, un Berigard, un Vi- 
viani, un Thomas Hobbes; pourrez vous croire avec le 
Pere Rapin q il n a qu un petit Auteur de ſonnet ou de 
' maGrigal, qu'un Bebache, qu'un Courtiſan, & qu'on 
ſemme galante qui ſoient ſuſceptible de 1* irreligion? Puet- 
on caracteriſer ainſi les Philoſophes, les Medicines, les 
Mathematiciens, les Humaniſtes les plus celebres ? Conti- 
nuat. Des Penſ. Diverſ. F. 18. It could never recom- 
mend Aunrice, or any Vice, to tell what Numbers had 


been addicted to it. : 
CLI. 2. 
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ns CLIII. M. From what. we have ſaid it e 
I eaſily. appears what the World would come.to, —— 
s, without this, enlivening, Principle. 

ſt P. The Affairs of Men could not then 

n Jong ſubſiſt, Had they a contrary Deſire, e- 

M ry one would inſtantly ruſh upon Death a8 

e the likelieſt Means to get out of Being : And 


8 there muſt be an End of the Species at once. 
Or, had they no contrary Deſire, but an In- 
difference whether they exiſted or not, whether 
they. were : ſomething or nothing, all the En- 
deavours in Life muſt inſtantly ſtagnate, and 
in a little Time utterly ceaſe. No Man 
would act without a Motive of Action, having 
nothing deſirable, nothing worth while, to 
put him upon exerting his Powers. If the 
Continuance of Exiſtence were not a Motive 
(as you ſaid rs nothing elſe in Nature 
could, 

AM. This affords us a compendious View 
of what we ſaw before only in Part ; namely, 
That this: Defire of Exiſtence is the only 
Spring of all the Induſtry in Life ; and there- 
fore not only of what we do for ourſelves, 
but of the generous Actions we do for others. 
If we would do no Action without it, it muſt 
be the Source of the one Sort of Actions as 
much as the other, 


i S344 


= before, by Way of Iaduction, or an enume- 
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p. Vou are right. We ſaw this Truth 


ration of Particulars : And now we ſee it by 
a contrary Sort of Argument. The Deſire of 
Exiſtence in a Reflecting Being is never 
bounded: ; but (as has been ſaid) extends-it- 
felf formally into the Deſire of endleſs Exiſt- 
ence, Man, having this endleſs Deſire, is 
ſuſceptible of that Affection in his Nature 
which we call Sympathy, and which may be 
explained by Fellow- Feeling, or Compaſſion. 
All Sympathy therefore ſuppoſes the feeling 
firſt in ourſelves ; or Fellow- Feeling | is found- 
ed upon Self- Feeling. 

M. I conceive it: Sympathy muſt be a 
Contradiction without this; as if it were ſaid, 
we felt the endleſs Deſite of Exiſtence with 
another, which we do not feel with another. 

P. From this Sympathy then (which is 
thus founded on the previous Deſite, or Self- 
Feeling) Man becomes ſocial, friendly, and 
benevolent: He exerciſes Acts of mutual For- 
bearance, he defers the immediate Gratifica- 
tion of his Pleaſures, and undergoes Pain for 
the Sake of others: Becauſe in this large 
Proſpect, (and in this Proſpect only) he ſees 
there is Room for the rational Defires of all 
Beings to have their full Conſequence, and 
| = the e of all to be made conſiſtent. 


e 


8 
„ * 
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M. I am in love with this Deduction; one 


3 of it falls in naturally with another, 2 — 


that it ſeems firm and compact. And it is 
doubly agreeable to ſee, that this Deſire of 
endleſs: Exiſtence, ſo ſtrong in the Nature of 
Man; is the Foundation of all ſocial Virtue ; 
of all great, brave, and generous Actions, A 
- Paſſion ſo predominant in our Nature muſt * 
eg in its Conſequences. | 
P. After this therefore you will city per⸗ 
ceive, that thoſe Philoſophers, who lay the 
Foundation of Virtue in the ſocial and berit- 
volent N ature of Man, or in the Beauty of Vit- 
tue or the Harmony of virtuous Actions, inde- 
pendent of the 3 of the Soul, and 
; without any; Regard to ourſelves, raiſe a Strud- 
ture without a Baſis. If a Man be indifferent 
about being Something or Nothing, he would 
hardly exert thoſe Efforts. out of Benevolence 
to — 6h which he would not exert for the 
Sake of bis own Being: Or the Exiſtence 
of others could not be a Motive of Action to 
him, if his own Exiſtence were none. 
N. This is very true: But their Structure 
ſeems chiefly without a Baſis in this Reſpect, 
that Man could have no Benevolence or Sym- 
pathy, without a Self-Feeling “. Thus they 


* We may obſerve here in paſſing, that the Goodneſs 
of God to his Creatures is of a purer Nature than the Be- 
nevolence of Man to Man; as the Divine Bounty cannot 
15 from a Fellow- feeling, or Fellow-Suffering, but 

perfectly free and gratuitous. 1 

ay 
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lay the Foundation of Virtue in the Benevo- 
lence of Man, but they leave this Benevolence 
without a Foundation: There fore i leave 
Virtue without a Foundation. | 

P. Or we may conſider the Caſe ion; if : 
Benevolence be our Duty, it is but our Duty 
in Conſequence of Exiſtence, and not in Con- 


| ſequence of being Nothing. As Benevolence 


therefore ſuppoſes Exiſtence, it ſuppoſes our 
Endeavours for the. Preſervation of our own 
Exiſtence, or a Love to ourſelyes in the firſt 
Place ; otherwiſe the Exerciſe of that Virtue, 
and indeed of all Virtue, becomes contradic- 
tory. 80 abſurd is it to make ſocial Virtue, 

or Virtue under any Denomination, indepen- 
dent of Love to ourſelyes, or c of Deſire of 18 
iſtence ! 

M. That 18 the Notion I had and it 
gives me the greater Satisfaction as I find it ſo 
agreeable to my Nature. 

P. No Man therefore could die for his 
Country, or for the Sake of Virtue, without 
a Deſire of Exiſtence, at the ſame Time that 
he parts with Life: From which let the Con 
cluſion be dran. 

M. O pleaſing Concluſion ! It is this; 


The Exerciſe of Virtue proceeds on the Sup 


pofition that Exiſtence is not confined to Life, 
or "Teaches es Death! From what you 
have 


* 
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have ſaid, it is plain that the Exerciſe of rem 


Conferences 


Virtue, nay the Support of Society become 
otherwiſe contradictory. The rational Na- 


ture itſelf, and the Practice of Virtue, leads 
us ſilently by the Hand to this Truth, and 
lands us, lands the moſt illiterate virtuous 
Man, on a happy Immortality, without the 
Noiſe of Controverſy and Arguments. 
P. It is ſaid by a great Author, Maths; 
That we ought to give up our very Being for: 
the Sake of our Country. But firſt, Being 
is not a Thing ſo eaſily to be got quit of, 
though we ſhould be willing to part with it: 
Our Being is not at our Diſpoſal. And then, 
if we be indifferent about Exiſtence or Non- 
exiſtence, that is, if we have no Love for 
ourſelves, this can be no Virtue : We part 
with a Thing for which we have no Value. 
Where again we ſee that taking away Love to 
ourſelves takes away the Nature of Virtue. 
Beſides, if this be a Duty incumbent on any 
one Member of the Society, it is a Duty in- 
cumbent on every Member in it, to part with 
Being ; and for the Sake of what ? The 
Society conſiſts but of all its Members, It is 
abſurd to make that the Duty of every one, 
which would ruin the Mole: it is foolifly 
to ſuppoſe that the Non-exiſtence of any Be- 
ng _ be made the Condition on which 
the 
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= —— a material Quęſtion to ſuppoſe that 
rern becomes 
Ae Tee D 
» M, al this is obvious from hit wo tare 
Gd. N. 
od Bu In * then, ache nt of every 
Virtue ſuppoſes Exiſtence, the Obligation to 
the Practice of every Virtue ſuppoſes, in the 
irſt Place, the Obligation to love and to de- 
ſend our own Exiſtence, to which you fee We 
are ſo ſtrongly carried by our Nature. Hence 
the Beauty of Virtue, or Harmony of virtu- 
ous Actions, or any other Pretence that can 
be deyiſed, could fix no Obligation upon us 
without this Foundation. The Notion that 
VD.irtue is its own Reward hath been long boaſt- 
ed: But this conſtitutes no Obligation. If a 
Man is willing to part with the Reward, he 
will be under no Obligation to the Practice. 
The virtuous Man rather will be moſt in love 
with Exiſtence, Or Immortality; becauſe it 
is of more Value to him than to another: He 
will likewiſe do moſt for the Sake of it, and 
therefore be moſt ſocial and benevolent, for 
the Reaſons I juſt now mentioned; becauſe, 
on this Suppoſition, he ſees there is Room for 
all rational Deſires to be gratified, and the 
Happineſs of all to be made conſiſtent ; a 
20a M . Condition 
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condition that cadhot be met With again, 188 . 

we conetude the Immortality of the 8S0ul.. 

And to call this 4 ſelßſb or intereſted Scheme, 

by Way of Contempt, and the contrary Sap- 

poſition: which, muſt have very different Ef- 

fects, the benevolent Scheme is (to ſay no 
more) a changing the Names of Things. 
MM. Since the Author of our Nature has 

ſo conſtituted the Actions of rational Beings, 

that the Man who acts moſt for his own In- 

- tereſt acts moſt benevolently toward others at 
the ſame Time; the Attempt to make In- 

tereſt and Virtue claſh, or to ſettle them on 

ſeparate Foundations, can never be juſtifiable, 


CTLIV. From all this Tam fatisfied, it muſt 
be a great Comfort to the Life of Man to 
conſider, that the Defire of Immortality is 
the Source of all Virtue; that our Proſpect of 
a Puturity is our only rational Security at pre- 
ſent. A Deſire which has ſuch ſalutary Con- 
ſequences cannot be implanted in our Nature 
in vain, nor remain unſatisfied, —— Bat 
pray tell me now, is it poſſible that a Nation 
of Men denying the Being of a God, and the 
Immortality of the Soul, could ſubſiſt to- 
gether in a Society, upon theit own Principles? 
This I the rather aſk, as the Thing ſeems to 
be ſuppoſed Tuct; and yet, if we have rea- 
ſoned right it muſt be impraQticable,  ' + +? 

2 | M. This 
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P. This you may eaſily ſatisfy yourſelf 


. about: For, if you remember, when we 


conſidered the neceſſary Exiſtence of a Deity, 
we found that a Being of infinite Power, 
Knowledge, Goodneſs and Juſtice ; | or (to 
expreſs it in fewer Words) a Being of infi- 
nite. Perfection, was neceſſary; ſince a Cauſe 
without Power and Knowledge (that is an 
ignorant and impotent Cauſe) could not have 
produced ſuch a Being. : 

M. I remember it diſtinctly; and there · 
fore that an infinitely perfect Being muſt 
wither exiſt neceſſarily, - on the one Side, or 
imply a Contradiction to exiſt, on the other; 
there is no Medium, fince the Cauſe of n 
a Being is ſo ſtrongly repugnant. 

. P. * we found it. The denying of 
ſuch a Being therefore is equal to afficming 
the Impoſlibility of Power and Perfection i in 
any Degree at 
M. It is: The fame Argument el 
over again ſhews abſolutely, that if Power 
and Perfection be not neceſſary they muſt be 
impoſſible in any Degree; becauſe they 
could not ſtart up from nothing, or from 
their Contraries, which are only mere Nega- 
trons. And then it ſhews that, if Power and 
Perfection be at all neceſſary, it muſt in an 
F Degree: For, as Impotence and 
Imperfection 


N 5 


Impotence, as we ſaid, could do nothing 
againſt Power, nor Ignorance againſt, Know- 
ledge, - Therefore it is. plain, that denying 
a Being of infinite Perfection is afficming the 
W Impoſlibility. of P erfection in all Sen- 


45H AF 


P. 1 The Atheiſt 5 abſolutely de- 
nies the. Poſlibility of Power, Knowledge, 
Juſſice, Truth, Goodneſs, and every Perfec- 
TR ſince he does not leave a Difference i in 

ature between Perfection and Imperfection. 

M, This is moſt unnatural and ſbocking! 
Yet the Conſequence. i is plain, He takes awa 
the very Foundation of Perfection, and there- 
Th fore cannot leave a Difference between 1 it and 
* Negation of it; for all is the Negation 
Or it. 

P. He takes away, 2 this Means, the 
Difference i in Nature between Juſtice and In- 
Juſtice, Right and Wrong, Virtue and Vice, 
Truth and Falſhood ? | 
M. He does indeed; becauſe, Juſtice, 
Truth, Goodneſs, &c. cannot be the Aﬀec- 
tions of ſurd Matter,  Emptineſs, Chance, In- 


potence, Ignorance, or any thing he leaves i in 
Nature. 


* 
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F nd coyld not produce Power and e Teak 
erfeCtion, no more could they limit theſe. —.— 
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P. From this then yu may ſee, that a 


and the Immortality of the Soul, could not 
ſubſiſt together in a Society on their own 
Principles; their fundamental Principle, be- 
ing deſtructive of all other Principles, takes 
away the Difference between Right and 
Wrong, Juſt and Unjuſt; in a Word, tears 

up all the Laws of Government by the Rows | 
And though the groſs of Mankind do not go 
thus philoſophically to work, to ſhew that - 
the Difference between Virtue and Vice is 
taken away by the Principles of the Atheiſt; 
yet (as all Men are ingenious enough to rea- 
ſon on. the Side of their Inclinations, and 
the worſe their Inclinations, the more inge- 
nious) they readily enough draw an equivalent | 
Concluſion in Practice. If there be nei- 
ther God nor Religion (ſay they). nor a 
ec future State, we may do what we lift ; 
&« If we can by Force or otherwiſe, iaire 
« gurſelyes from Men, who have contrived- 
<« theſe Notions, all is as well with us as 
*- with others, nay better.” Theſe ate the 
parallel Arguments of every Rufflan, "How 
22 ignorant ſoever. There is ſuch a ſtrong Re- 
lation in Nature between Juſtice and the 
Puniſhment of Vice, that Atheiſm leads the 
moſt. unlearned Mind to the Proſpect of 
Impunity. MM. This 


Ono beoria Puer un. 
M. This is tetrible Work! But pray what 


giſt for Atheiſm; to all this? 
P. He makes no Difficulty to; pal 
That Atheiſts might live together in Society, 
provided they had good Laws, and thoſe ſe- 
verely put in Execution; Which he obſerves, 
is neceſſary i in all Societies, as well as among 
Atheiſts c- 

M. On what Principles thould theſe Laus 
be founded? 

P. He does not ay. 7. 


M. They could not be founded on KH 
Atheiſt's own Principles; for thoſe take away 


the Difference between Right and Wrong, 
and tear up (as you ſaid juſt now) all the 
Laws of Government by the Roots. 


* Mr. Bayle ſays (Penſces Dlrerſes 191 14 « Apts 


tc toutes ces remarquies je ne ferai pas ificults de dire, 
* ſi l'on veut ſgayoir ma conjecture touchant une Societs 
4 d' Athees, qu'il me ſemble qu* 41 ẽgard de mœurs, & 
cc des actions civiles, elle ſeroit toute ſemblable a une 


© Societe de 4 Il y faudroit à la verits des Loi 


fort bien executtes pour la punition des 


ce fort ſeveres, 
And 


4 criminels. Mais n'en faut- il pas par tout?“ 


again (F 172.) © On voit à cette heure, combien il eſt 


qu'une Societe d' Athees prattiquerot les ac- 
<< tions civiles & morales, auſſi bien que les pratiquent 


& les autres ſoc ietez, pourvu qu'elle fit ſeverement pur? = 


4 crimes, & qu'elle attachit de l'honneur, & de 
cc Pinfamie à certaines choſes. Could Vice be branded 


with greater Infamy than at preſent, when the national 
Principle denied the Difference between Virtue and Vice? 


Vor. II. * a Ceres, . 


. 


Tenth 
Conferenets | 


ſays the Author, whom you call the Apolo- 3 
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| EI P. Certainly they could not. 
won M. That is to ſay then, Atheiſts might 
live together in Society, provided they were 
forced to live contrary to > their own. {Pra 
pes? Is it not? * „ 
P. It is. 
M. But who ſhould Lov them. to vi 
contrary to their own Principles ? Or put the 
Laws ſeverely in Execution ? For by Suppo- 
ſition, there are none except Atheiſts in the 
Society. Or does he ſuppoſe that they would 
chooſe the chief Magiſtrate of a different Per- 
ſuaſion, and give him an armed Force ſuffi- 
cient to oblige them to act contrary to their 
own Tenets ? | 
P. He does not conſider the Thing i in that 
Light. 
N How doth he conſider it then J Does 
he ſuppoſe that they would fo far relinquiſh 
their own Scheme, as to borrow the Laws 
of their Neighbours, who own God and Re- 
ligion? 
P. Heenters not into the Diſcuſſion of 
any of theſe Particulars. | 
M. This ſeems to be a notable Piece of | 
Sophiſtry. A Society of Atheiſts could nei- 
ther get a Syſtem of Laws at firſt; ner could 
theſe Laws, though once eſtabliſhed, be put 
in Execution, but in Conuadiction to their 
on Principles. P. He 


Cofmotheoria Puerilis. 323 
P. He ſuppoſes the Ax and Gallows would Mme. 
do all, 8 — 
M. The Ax and Gallows ks head and 
hang: But he can never ſuppoſe that the So- 
ciety could have a Right to puniſh, upon their 
own Principles, fince all Actions, by theſe, 
are equally good, or equally bad. And to 
puniſh on no Principle is Murder. If they 
could have no Laws, they could have no 
Puniſhments among them. 
P. They might agree to this by CompaZ?. 
M. Under what Sanction ? for an Oath 
has no Signification on the Atheiſt's Principles. 
Or what Security could Men give, that they 
would att contrary to eur Principles and Be- 
lief? 
Pi. The Thing indeed i is repugnant in Na- Z 
ture. They could come under no poſſible 
Obligation of obſerving the Conditions agreed 
upon, except their own Intereſt : And Inte- 
reft” would be as great an Obligation for break- 
ing the Contract, as for obſerving it.— This 
whole Affair, Matho, has quite another A- 
ſpect, when conſidered narrowly, than when 
only looked upon at a Diſtance 3 nor are we 
aware how much Society owes to Religion,— 
M. How could a Judge determine be- 
tween contending Parties? Witnefſes could 
determine nothing: An Oath is as ridiculous 
1 in 
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"en in this Caſe, as the former. Men could not 
wr—_ ſwear by God, who deny there is a God; 


nor by their Faith, who believe nothing ; 

nor on their Truth, who deny the Difference 
between Truth and Falſhood.—— By what 
ſort of Engagements could a Man be bound 
to another for the Performance of any thing ? 
Why ſhould one Man believe another, if it 
were that other Man's Intereſt to deceive 
him? Or could Men become more honeſt, 
becauſe they believed nothing of God, Religi- 
. bn, and a future State? Muſt the Society 
always be in a State of War with their Neigh- 
bours ? For we cannot conceive how they 
ſhould enter into Treaties, or Alliances of 
any Sort. What is ſaid to all this? 

P. Not a Word by this Author, what- 
ever may be done by others. 

M. Have you any Thing to ſay to it? 

P. I foreſee what Anſwers you would 
make ; ſo it is needleſs to ſpend Time ; Only 


CLV. You take no Notice of the Obſer- 
vation, that Laws are as neceſſary i in .every 


Society, as they would be in a Society of A- 
theiſts. 


M. Not ſo nevellary; I hope. But on 


what Principles are theſe Laws founded ?— 
Or what ſort of 28 are they deſigned to 


3 reſtrain? 
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refrain ? If a Man reals, murders, * — IN 
falſely, he acts againſt his own Profeſſion 2 
he acts, I ſuppoſe, conſiſtently with Atheiſti- 
cal Principles : Is it not ſo? 

P. Undoubtedly : For if the ſame Man 
were an Atheiſt, he could not a& better, be- 
cauſe he had riot good Principles'; but might 
1. worſe. 

M. Would any Vice in Life ceaſe, if Men 
became Atheiſts? 

P. The ſame irregular Paſſions remaining, 
Vices muſt then be - multiplied : For good 
Principles are of great Service to Society. - 

M. All Laws whatever then, for the Sup- 
port of Society, are made againſt Atheiſtical | 

Principles and Practices. As theſe Principles 
i would tear up Laws by the Roots, all Laws 
| are leyelled againſt them. And is it not a 

| fallacious Way of Reaſoning, fince every 
l where there is a Neceſſity for Laws to bear 
down the Practices ariſing from Atheiſtical 
Principles, ſince both the Laws, and the Pro- 
feſſion of contrary Principles, can hardly re- 
ſtrain theſe Practices; that therefore a Society 
8 of Men, having no other Principles, might 
ſubſiſt by good Laws impartially executed? 

P. I do not pretend to defend this Author; 
yet he has a Salvo for the Difficulties you, 
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— P. Being preſſed with theſe Abſurdities, 

he retreats to another Defence, He owns 

Atheiſts could not live according to their own 

Principles, but contends; that Men do not a& 

according to their Principles. | 

M. According to what elſe ? Ob: 

P. He avoids being particular; but from 

comparing ſeveral Places together, it may be 

gathered, that he means, Humour, the pre- 

vailing Mode, a particular Paſfion, Defre of 

Praiſe, Intereſt ; with other Motives of that 
Kind“. ns. 2 


Mr. Bayle ſpeaking of an Author who had ſhewn 

that, on Atheiſtical Principles, Reaſon, civil and natural 
Obligations, Juſtice and Virtue, were only but Words 
void of all Senſe, adds (Il le prouve fort judicieuſe- 
ment; mais parce qu'il n'a pas pris garde a une choſe 
& que je crois avoir demontree, ſcavoir que les hommes 
© ne ſuivent pas leur prineipes, on lui peut objecter avec 
<< raiſon, qu'il n'a rien prove dans cet endroit-la.”” F. 181. 
& And again, F. 176. Car s'il eſt vrai que les per- 
* ſuaſions generales de l' eſprit ne ſont pas le reſſort de 
c nos actions, & que c'eſt le temperament, la cùtume, ou 
quelque paſſion particuliere que nous determinent, il 
peut y avoir une diſproportion enorme entre ce que l'on 
© croit, & ce que Pon fait. And in another Place, 
having reckoned up a great many Actions, which, he ſays, 
a Society of Atheiſts would obſerve, he affens this Rea- 
ſon for it. 56 Soit parce que le deſir d etre loũez les 
<< pouſſeroit a toutes ces belles actions, qui ne ſcauroient 
5 - manquer d'avoir l' approbation-publique ; ſoit parce 
£©© que le deſſein de ſe menager des amis & des protecteurs, 
& en cas de beſoin, les y porteroit. f. 172. 


M. Does 
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of Action? 


24. Does he make fuch Things the Rule c 


P. He ſays, Men mals them the Rules of 
their Actions. 

M. And thence he infors, that the Atheiſt | 
needs no Laws at all ? 

P. That is the only Inference that could 
ſerve his Purpoſe : But he avoids ſuch an open 
Abſurdity. 

M. This is almoſt 8 Belief . Then 
there is no need of Laws at all for his Society 
of Atheiſts: This will do the Buſineſs. Nor 
are Principles neceſſary in any Society: If this 
be a good Reaſon why a Nation of Atheiſts 
ſtood in need neither of Principles nor Laws, 

it will be a Reaſon for all Societies whatever. 
But (not to take Notice that Humour, the 
prevailing Cuflom, Paſſion, or private Intereſt, 
are ſtrange Things to truſt the Intereſts of 
Society to) his Reaſon itſelf ſeems to me as 
falſe as any thing can be : For whatever a 
Man acts from, that is his Principle of Action. 

P. You are certainly in the right. If he 
had ſaid, Men do not act according to their 
Profeſſion, there had been but too much 
Ground for the Obſervation : But a Man 
never acts contrary to his Principle ; the Mo- 
tive of Intereſt, Praiſe, &c. is the Principle 
of ſuch Actions as proceed from them. The 

Y 4 Profeſſion 
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BY pit of a Pick-pocket is Honeſty: But 
— it would be ridiculous to ſuppoſe, that he 


had an honeſt Principle. Therefore it is of 
the greateſt Importance to Society, that Men's 
Principle be juſt and rational. Principle is 
the Source of a thouſand virtuous Actions, 
the Practice or Omiſſion of which the Laws 
could neither enjoin nor puniſh, - Would 
Men act according to right Principles, tho 
Laws would have little to do. In a Word, 
there is as great a Difference between one who 
acts right for fear of the Laws only, and one 
who acts right from Principle, as between a 
cunning Rogue, and an honeſt ä 
| 1 hope we have now done. 
WL Pray don't _y {0 | 750g 


cl. vi One Particulai occurs to me, bich 
I wiſh this Author had conſidered; namely, 
in what Manner a Society of Atheiſts were 
to breed up their Children: Whether they 
were to diſcover to their Children their whole 
Principles at firſt ; that there was neither a 
God, nor Religion, nor a future State; that 
whatever they might hear ſaid concerning 
the Creation of the World, the Government 
of an Almighty Berng, Puniſhment of certain 
Actions in and after Life, &c. were but 
mere F ans 8 * that Parents might have 


their 
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their Children more obedient and tractable, if ben 


they were to educate them in the contrary — 
Belief. For, as far as I can ſee, there are 
unanſwerable Difficulties, let us make which 

of * Suppoſitions we pleaſe ? 


He ſays nothing concerning that Mat» 


1 

AI. Then he has conſidered his Subject very 
lamely. One, who would ſhew that Atheiſm 
is conſiſtent with Society, ought to conſider 
all Things neceſſary to the Continuance of 
the Society: And there is nothing more eſ- 
ſential to this, I believe, than the right Edu- 
cation of thoſe who are to conſtitute the So- 
ciety after we are gone. Or perhaps you 
ate amuſing me all this while with an jimagi- + 
nary Author; ſince it is hardly to be ſuppoſed, ; 
that any Man would throw out ſuch filly ſo- 
phiſtical Stuff, and ſo pernicious too in its Con- 
ſequences. 

P. I am not amuſing you. Vou cannot 
converſe long in the World, till you meet 
with the Book, or perhaps have it recom- 
mended to you. And whatever Stuff this 
may be, or however lamely the Author may 

have treated his Subject, he hath filled three 
or four Volumes with it. 


M. On what Preteace ? 
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P. On 1 
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FP. On the Diſcuſſion of this remarkable 


—— Point, That Atheiſm is n bad as wine 


tion. 
N. The whole Deſign fs to be abfars, 
and the Handle affected. The Atheiſt is the 
univerſal Parricide——of God and Man, if 
I durſt ſo fay ; at leaſt in his Intention. It 
is not the Tendency of Superſtition to ſubvert 
Society ; if I remember rightly what 1 have 
heard concerning the ÆAgyptians and other 
Nations. But let it be as much worſe than 
Atheiſm as he pleaſes; it no way alleviates 
one bad Thing, that another is worſe. It 
never came into any Man's Head, to run a 
Parallel between a Murderer and an Incendia- 
ry; or to extenuate the Crime of the firſt, 
becauſe, ſomething worſe might be named. 

P. Iam of your Opinion : Vet the Au- 
thor ſays once or twice a * 
Atheiſm too. 

M. With what Deſign ? y 

P. He makes a Merit of it, when he is 
charged with Partiality— But the great 
Hurt, Matho, arifing from ſuch Performan- 
ces (which thoſe Authors either do not con- 
fider, or do not regard) is, that though A- 
theiſtical Principles are aſhamed to ſhew them- 
ſelves, Atheiſtical Practice is open aud con- 
feſſed: For, as you rightly obſerved, the 


reſtrain- 
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reſtraining of ſuch Practices is the great and Tenth 
chief Defign of all Laws: Or what other == 


Name can you give to the Highwayman, the 
Robber, the Perjured, the cunning Oppreſſor, 
the Blaſphemer, &c. than a practical Atheiſt ? 
How many Crimes, think you, take Birth 
from a ſecret denying the Juſtice, the Power, 
or the Knowledge of the Deity ? In ſhorr 
Atheiſm takes off the Guilt of every Villainy 
that ever was or ever can be perpetrated. No 
Principle elſe offers ſuch an univerſal Invitati- 
on to all Wickedneſs. And the Endeavour to 
take off, or leſſen the Horror every Man 
ought to have of ſuch Principles, is an At- 
tempt a ſober and confiderate Perſon will 
never be guilty of. 

M. I own the Attempt ſeems as unac- 
countable to me as Atheiſm itſelf. But if a 
Nation of Atheiſts could not ſubſiſt, how is it 
poſſible for them to have ſubſiſted, as thoſe 
Authors ſay ? | 

P. Cicero obſerves, that a Company of 
Robbers could not ſubſiſt, but on a Principle 
of Juſtice among themſelves : We have not 
nowTime to conſider theſe. Things farther ; 
only as the Obſervation is unexceptionable, 
the Application is eaſy ; viz, That a Nation 
of Atheiſts could not ſubſiſt, but on Princi- 
Hies contrary to their Belief, As to the real 

Exiſtence 
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Ts Exiſtence of ſuch Nations, it is remarkable 
v lbat the Author we have been ſpeaking of 


ſays, with Reſpect to the Accounts we find 
in Books of Travels; which is to this Put- 
poſe: That though we may think it an un- 
doubted Truth, that the Part is leſs than 
the Whole, and that Happineſs and Pleaſure 
are the only Objects of Deſire in the Na- 
ture of Things; yet we ſhould be forced to 
give up theſe two Maxims, however certain 
we may imagine them, if in any Corner of 
the Earth the Mbole were found leſs than the 
Part; or if Men: were found, who loved 
Miſery, merely becauſe it was Miſery * - 
1 N. That 


* Mais quelque evidentes que puiſſent etre 

4 ces deux maximes, il les faudroit abandonner, fi l'on 
* decouvroit dans quelque coin de la terre un tout plus 
petit que ſa partie, & quelques hommes qui aimeroient 
& leur malheur en tant que malheur.“ Continuation 
des Penſ. Diverſ. $. 6. To own firſt that theſe Maxims are 
ſelf- evident, and at the ſame time to ſuppoſe that if a 
Traveller found them falſe, we ſhould be forced to give 
them up, is juſt ſaying, if a Traveller found what is im- 
poſſible here to become a Poſſibility on the other Side of 
the Globe, we muſt give up the Diſtinction between 
- poſſible and impoſſible. I ſhould rather venture to doubt 
the Truth of the Relation. It is almoſt equal to this, 
that in certain Iſlands, three or four hundred Leagues 
from the Philippine Iſles, the Inhabitants are rank Atheiſts, 
- without the leaſt Sign of the Knowledge of a God: And 
yet they believe the Immortality of the Soul, a Hea- 
ven and Hell, and Pleaſures or ——— in an After- 
State. And then Mr. Bayle adds — II ne faut pas 


Com-; 
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M. That is to ſay, if an Impoſſibility were „ Ta. 


found Matter of Fact ! we ſhould then bee 
forced indeed to give up all Truth at on ce. 


If the Whole were found leſs than the Part, 


tc combattre ceci pas des raiſons de metaphyſique. Ces 
« ſont des faits contenus dans une Hiſtoire tres curieuſe. 
publit es depuis peu par un Jeſuite celebre.“ Ibid. F. 14. 
One might aſk here, how theſe Iſlanders ſhould come by 
the Notion of the Immortality of the Soul of Heaven and. 
Hell, &c. without the leaſt Idea of Religion? For, 
Ils r'avoient pas la moindre idẽe de * of It. is 
as if he had ſaid, ; A Man might have the Notion of 4 
Part without having the Notion, that it was the Part of 
a Whole, or of any thing greater. A little after Mr. 
Bayle owns that the Miſſionaries of China, who all boaſt- 
ed to have ſearched the ancient Records of the Co 
contradicted each other concerning the Religion of the 
Chineſe ; ſome affirming that they acknowledged a God, 
and others that they were all Atheiſts to 2 
Time. — “ les uns avec le Pere le Comte la font or- R 
c thodoxe, les auteurs pretendent que I Atheiſme a regnẽ ig 
& dans la Chine juſques a Confucius, & que ce grand Phi- - 
<« loſophe meme en fut infecte.” F. 28. In one Place, 1 
Mr. Bayle, having ſhewn at great length, that Reli- 
gion once introduced into the World, can never again be 
oft, concludes, that as there are Nations which have no | 
Religion, they muſt have been in that State from their 

firſt Origin. Comme donc il y a des peuples qui 
„ n'admettent aucune Divinite, il faut conclure qu'ils 

6 ont <te dans cet ẽtat des leur premiere origine, Cc.“ 

F. 6. And again, he ſays, according to his Principles, and 

the Chriſtian Religion, it follows, that there never was 

a Nation without Religion. —“ Ne me dites pas qu'un 

& Chretien ſe peut Epargner une partie de la peine, puiſ- 

6 qu' il ſcait que la Religion eſt auſſi ancienne que le 
% genre humain: Car meme felon mes principes, il 
& g' enſuit de la qu' aucun peuple n'a jamais ẽtẽ fans Re- 
4 ligion.” §. 15. 9 

a; 'W 
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pr nothing. However one Thing is certain 


enough from this ſort of Argument, That if 
in any Corner of the Earth a Nation of Men 


were found to ſpring out of the Gqund, like 
Coleworts, they would have neither a Name 
for, nor any Notion of a Deity.— But, 
fince an Atheiſt muſt deny that Religion is 
as ancient in the World ace Dis of Men; 
or, ſince he denies any other Creation 
than this Chance-Produfion ; pray how 
does he account for the Riſe of Religion at 
firſt ; for its univerſal Spreading ; and why 
Man is thus naturally a Religious Creature ? 

P. It is impoſſible to anſwer all your 
Queſtions, Matho ; Such a Creature as 

Man, ſo weak, and living in ſuch Depen- 
: dence, muſt be religious, if he has but the 
Power of Reflection: Ignorance therefore, 
and want of rational Improvement will make 
him ſuperſtitious, As to the firſt Riſe of Reli- 
gion in the World, the Atheiſt's Account of 
it in ſhort is this. That ſome prudent and 
wiſe Lau- Giver firſt invented the Notion of 
a God, and the Immortality of the Soul, to 
frighten Mortals into an Obedience to the 
Laws, and to make them more virtuous, and 
better Members of Society, than the Laws 


2 could 
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could do: With a good deal more to the 
fame Purpoſe *. Be | 
M. Did one who had never heard of God, 
or the Soul before, contrive all this ? 

P. So the Atheiſt ſuppoſes. 

M. At this rate then the Atheiſt owns, that 
Laws could not bind a Nation of Men, with- 
out the Help of Religion, 

P. He owns this to be the Experience of 
prudent and wiſe Legi/lators. 

M. It is enough. The Atheiſt is certainly 
the moſt barbarous Parricide, firſt to allow the 
indiſpenſable Advantage of Religion to Soci- 


js See Sextus Empiricus, lib. 9. cap. 2. Where he gives 
the ſeveral Atheiftical Conjectures concerning the Riſe of 


. Religion. The firſt is, 21% 76wvy ZQacav tos TewrYg 
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The Steps of the Invention were, They firſt made Laws : 
But theſe being found- inſufficient, they contrived the No- 
tion of the Gods, for the more effectual reſtraining of 
Vice and ſecret Crimes. [where, by the way, we may 
again ſee, even according to this Original of Laws, that 
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27 were firſt made againſt Atheiſtical Practices, and are 
ſtill neceſſary on the ſame Account.] — Teg7o1 wiv 
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The 5 Critias (one of the Athenian Tyrants) gives, 
is the ſame. The Place is worth the Peruſal of an atten- 


tive Reader. 
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Here chen you again ſee the Neceffity 
of believing a future State, in order to dur 
ſubfifting i in this. An infinitely perfect Be- 

ing, the Author of our Nature, could not 
hade ſo conſtituted us, as to make the Belief 
of A Lie neceflary to our living together here 
as! rational Creatures. Every thing in the 
Nature of Man, wien it is truly examined, 
ponts tõ the Continuance of our Exiſtence 
aftet Death, and ſhews the manifold Relati- 
ons, Which join the preſent to a future State. 
Theſe Relations ſtretch out to Ages that can 
ne her end, and carry on the Exiſtence of ras. 
tional Beings even to Eternity. The Deſire 
of Exiſtence (you ſaw) is the Foundation of 
all our Defires : A happy or pleaſant Exiſt- 
ence is the only conſiſtent Object of Deſire 
in the Nature of Things: The Deſire of 
rational Exiſtence and Happineſs, in Oppoſi- 
tidn to ſenfitive Pleaſure, muſt be rational 
ald conſiſtent, by the Terms: This Deſire 
cam never ceafe, more than rational Pleaſure 
and Happineſs can ever diſguſt and cloy : It 
cannot be conceived that the Author of our 

Nature, and of this very Defire, who is him- 

ſelf an infinitely rational Being, ſhould not 
lagisfy a rational Defire ; or not ſatisfy it as 
long 
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long as it continues to be, and to be rational; Ce 
that is, to Eternity. 

M. 1 ſee che Argument as ſtrong as be- 
monſtration. "© 

P. Theſe are but ſome ſcattered Caonfide- 
rations; Matho,. concerning the Immortality 
of the Soul of Man, The Nature of our 
Diſcourſe, and the Shortneſs of our Time, 
will not ſuffer us to purſue the Subject at juſt 
Length, and in a proper Method: But theſe 
Hints, and your own Reflections, as Age ri- 
pens, will {till farther confirm you in this de- 

lightful and comfortable Speculation ; which 

is the main End of all your Studies, all your 
Application, and in Truth of all Philoſophy. 
To contract a Habit of rational Pleaſure, 
without this Certainty, n only torture 
- you the more. _ | 
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+CLVIL M. That would be a melancho- 
ly Situation, while we are in Purſuit of 
Things of an eternal Nature, to be haunted 
with the canſtant Fears of loſing our own. 
Being. The unreflecting State of the brute. 
Animal would be more eligible. 3 
P. Hence then it muſt be an equal Encou- 
AER: to conſider, that we are engaged in 
peculations, the Pleaſure and Variety of 
. will neyer have an End. * 
Vor. II. 2 "PM 
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I. It muſt: Wherefore (to return to out 


— Aar Subject) I now perceive why, in ſome 


Parts of our paſt Diſcourſe, you put off my 
Queſtions concerning the Art in the Works 
of Nature, which is at prefent inacceſſible to 
us, either becauſe of its Remoteneſs or Mi- 
nuteneſs ; till -we ſhould be able to diſcover 
ſomething that 'might ſhew the Accompliſh- 
ment of our Deſires poſſible. - 

P. How doth the Poſfibility of ſatisfying 
this Defire of Knowledge now appear ? 
M. Since we are carried by a rational De- 
fire to contemplate all the Works of Nature 
fince we can only get ſuch a Taſte of this 
Pleaſure here, as to excite and kindle our De- 
fire ; and fince all our rational Defires muſt 
be fatisfied ; it follows, that this Beginning 
muſt be continued, till we at length fee the 
Uſe, and comprehend the Contrivance of all 
the Miracles of Power and Skill, through the 
wide material Frame. Our interminable Ex- 
| Iſtence ſuits well with ſuch a Deſign, and 
ſhews every thing conſiſtent. Otherwiſe what 
a killing Thought muſt it be, to have a View 
of being turned down with the Ox, while we 
have the immenſe Proſpect before our Eyes 
To bid an everlaſting Adieu to all that which 
raiſes our Nature above Humanity, being to 
ſhare the Fate of the Beaſts of the Field This 

(let 
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(let me dare to ſay it) would be the moſt, 


the rational Mind. | 
. Cosſider bat an Immortality. of 185 
norance would be, forced upon a 2 
Being thirſting aſter Knowledge. 
M. You ſhew me ho- wikey it is orders 
4 that our Period here ſhould be but ſhorts 
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bln. 


ſtudied Cruelty, the moſt ten ade — 


The Proſpect put off to Eternity would be an 


eternal pining in Deſpair. This could not be 
a Work of Kindneſs. Nor can eternal ; 
neſs conſiſt in Ignorance: That brings it back 
to ſomething like the Gratiheation of n 
It muſt be intellectual. 

P. You are certainly in the n We 
| cannot have à conſiſtent Notion of immortal 
Happineſs unleſs it be ſo conditioned, - And 
as it muſt be intellectual, it muſt neceſſarily 
conſiſt in having the Power and Knowledge, 
the Wiſdom and Goodneſs of the Deity gra- 
dually diſcovered to us. This is the only 
Source of rational and intellectual Pleaſure, 
The only Source ;- for there is not another 
Nature (if I may ſo ſay) which we could apply 
to, or improve by. To this Purpoſe it is 
wiſely and wonderfully ordered, that we 
ſhould begin even by the Methods of Senſe, 
'till, having made the intended Advancement, 
that Method be antiquated, and the Deſign 
« 2 2 come 
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b come to be putſued in à ſuperior manner“ 


— Theſe Wonders in the material Creation were 


wrought with this View, to initiate the ratio 


nal Being, and raiſe it gradually to the Know- 


ledge of higher and greater Things. And as was 
obſerved before, we cannot conceive any other 
conſiſtent Defien, whythe Author ofour Nature 
at all reared tie Frame, if not for the Sake 
and Improvement of his rational Creatures. It 
is abſurd to "ſuppoſe that he expoſed thoſt 
Works of Power and Skill to inform no Be- 
ing; and impious to imagine; that he wrought 
thus to ſolace or improve himſelf; as if he 
had not been ſufficiently happy without a ma- 
terial Structure, which he might move and 


direct various Ways; or, as if he had propo- 


led to attain at Hat the Perfection of Art, by 


Application and Practice. His Goodneſs only 
could put him upon the whole u N NN ; and 


the Deſign cannot prove abortive. 


M. I am fatisfied the Deity could not have 


expoſed thoſe Inſtances of Divine Art for the 


Inſtruction of no Beings: In that Caſe the 
 Habitation of rational Creatures needed no more 
Contrivance nor Ornament, than the Retreats of 
de wild Beaſts. A Convenience for ſenſitive 


Life had been all that was neceflary or proper. 
And if ſuch a World could not be defigned 


bor Beings of a mp Nature, it could not 


be 


Gaſmotheoria Puerilis. Fo 


Beings ; nor be applicable to their ratio 


Nature in any other Reſpe&, than by diſcos 
ysring, to them the Dawes 1. Wiſdom of 
their Creator. 

. Could our . chen 0 that v we 
ſhould admire his Power and Wiſdom, only 
as they were diſplayed on the out-ſides of 
Things; but reſolved to conceal from us the 
internal myſteries of Contrivance and Art, leſt 
we ſhould improve our Nature too much; or 
admire his Perfections beyond a certain De- 
gree ; or come at length to expect more than 
he could perform? 

M. Theſe are impious Suppoſitions. 
Pe. Or where the external Wonders in 

Heaven and on the Earth deſigned to catch the 
Attention, and kindle up in us a rational 
Longing, with a View only to mock and tan- 
talize our Expectations? 

MM. That would be the low, malicious 
Pleaſure of a weak Mortal. 

P. Or could thoſe Wonders be * 
only by the Methods of Senſe ? 

Me They could as little be perceived as 
wrought or effected by the Methods of Senſe. 
A material Syſtem could no way aid'the Soul 
either to perceive or act: A Syſtem of inert 
Subſtance limits and confines it in both, and 

23 mop 


be deſigned for the ſenſitive Nature of rational a Tenth. 


ference | 
nab = _ 
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G, may wholly impede the Exertion of its Pow- 


wo Crs, This you ſhewed me before. I have 


no Doubt remaining. The Deity is above 
Envy: He could not deſign to mock our rational 
Expectations : His Goodneſs was the only 
Motive : The Methods of Senſe are incom- 
petent: The Soul, when freed from a dead 
Subſtance, hath the Limitation taken off: 
Neither the Subtilty of the Art, nor Remote- 
neſs of the Object, can be a Let to a pure 


| Spirit ;:———But to the Knowledge of what 


higher and greater Things were the Wonders 
in the material Univerſe deſigned to raiſe us? 


CLVIII. P. And yet Matter, however 
heightened by Workmanſhip, is (as you your- 
ſelf acknowledged before) the very loweſt of 
Things; a fluggiſh and inert Subſtance, ut- 
terly deſtitute of all active Power, and ca- 
pable only of being paſſive, Wherefore be- 
ware leſt-yau imagine, that this dead Sub- 
ſtance obtains the-higheſt Rank in the Works 
of the Creator, Nothing, it is true, could 
be better fitted to initiate Beings, whoſe firft 
Informations of Things are from Senſe, and 
to train them up in the Elements of Know- 
ledge and Admiration : But the external 
Frame, the Caſe, can never be of equal 
Dignity with the- They for -whoſe ſake it 
* 8 * Was 
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was made, nor an equal Inſtance of Skill and c 
Power. | 


the ſeveral Patticulars we faw and concluded 
concerning the Nature of this Subſtance, Un- 
wrought Matter preſents us with the Power 
of the Deity : But we can turn our Thoughts | 
to no Species of it in the Univerſe, that hay 
not gone through the Hands of the Artificer, 
It is fo wonderfully made, to ' ſupport 
our Bodies, relieve our ſenſitive Appetites, and 
convey the Notice of external Objects to the 
Soul, by Means of the Senſes, that by con- 
ſidering all the Effects, without looking to 
the Cauſe, ar reflecting upon the End, Matter 
is become the Deity of Mankind. But 
I likewiſe ſaw, that the Soul of Man, and 
of every Animal, 'is an immaterial Being ; ; 
and that the different Structure of the Body; 
in every Species of living Creatures, is fitted 
to the various Powers and Capacities of this 
living Principle, Hence it is reaſonable to 
allow, that the Creator has ſhewn more Art 
and Power in making this more noble Being; 
nor can there be leſs Variety in the living, 
than in the dead Part of the Creation. 

P. The Works of the Deity, Matho, as 
we have often faid before, conſtitute a cer- 


taig Scale, or Gradation, which til riſes in 
rn Dignity 


— 
M. Vou eil once more to my Thoughts * 
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«== "Dignity. For they are either parery material, | 
threes orimmaterial Subſtance, joined to an organized 


2 WA 


Body, or laſtly pure Spirits, free from all 
Contagion of Matter; Since then in the firſt 
two Parts of the Scale, there is ſuch an amaz- 
ing Variety of intermediate Species, begin- 
ning at unwrought Matter, and aſcending to 
Man; it is altogether incongruous, that in 
the third Order there ſnould be no Gradation 
nor Variety; but that after we have once got 
above the Alloy and Depreſſion of a dead 
Subſtance, we ſhould then have riſen to the 
Supreme Being. 


M. It is certainly i incongruous that all a- 


bove the Confines of Matter would be a 
mighty Blank. 

P. The Series of immaterial Beings be- 
gins with the very loweſt Animals; that is, 

it borders on the vegetable Kingdom, and ri 
ſes by innumerabe Steps to Man : Now what 
is there between Man and the Deity 7 —— 
Nothing? 

M. The third order ſeems to be entirely 
wanting, and the Scale broke off in the Mid- 
dle, unlek there till remains a proportional 
Gradation among pure Spirits, till riſing in 
Degrees of Perfection. 

H. Since then, there are none of the 
| Works of God, but what ſerve for the Ad- 


— 
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vancement of the rational Nature; none df 


them ſecluded or hid from the rationab Spec. 


tator; what Wonders of Power and Wil- 
dom, do you think, muſt ſtill remain, ; aftdr 
we have diſcovered all that are above the paſ- 
five Nature of a dead Subſtance? How much 
a greater Inftance of Power is it, to have be- 
ſtowed Power itſelf, and various Degrees oflit 
too, upon other Beings, than to have exerted 
his own Power only on this paſſive Subject? 
MM. This I in ſome Meaſure conceive, if 
I compare ſelf- moving Engines (as they are 
ſuppoſed) with any common Inſtrumeñt, 
which requires the conſtant Application of 
the Hand. Though I am aware, that Glock- 


Work hath, property FEWAY no OAT 
itſelf, — 


P. Or could the Deity have nies 
Power and Agency on Living Beings, only 
as they were clogged with mona of nd 
Matter? 

M. Ah! Do not aſk a Queſtion fo abfida' 

As if Matter could contribute any thing, by 
confining, or obſtruẽting * Powers of a Hv- 

ing Being | Ad 

P. Or could He not FROG imparted? to 
them Powers above thoſe of the human Soul, 


without W r on * ran Wen 
tence a | 5 


M. It 
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M. It is too much, Philon ; I ſee the 


— the ſpiritual, the living Part of 


the Creation, may riſe in Degrees of Power 
above aur Conceptions; yet / without being 
able to approach the boundleſs Perfections, 
and ſelſ· exiſtent Nature of the Creator. 
P. If therefore there muſt be an infinite 
Diſtance between the higheſt created Nature, 
and the neceſſary Perfeftions of the Deity, 
the Knowledge of created Beings, or concern- 
ing created Things, muſt fall infinitely ſhort 
” the Knowledge in the Divine Mind The 
Connexion of eternal Ideas, which have no 
Relation to the Exiſtence of any Thing, ex- 
cept the Mind, whoſe Ideas they are, are 
many ways, infinite ways infinite. We may 
ſtill be advancing in the Perfection of our 
Nature, and ſtill muſt be at an infinite Diſ- 
tance from the neceſſarily exiſting Being. | 
M. I ſee that Necęſity of Perfection muſt 
infinitely prevent all poſſible Improvement of 
P. You expreſs the Diſproportion, Maths, 
juſtly; As an endleſs Addition of Minutes 
could never conſtitute Eternity, nor make 
the future Proſpect leſs ; ſo it is between im- 
mortal Beings, ftill advancing in Perfection, 
and the Deity neceſſarily perfect. And in 
ws conſiſts the eternal Happineſs of rational 


M$ Beings, - 
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Beings, endleſly to acquire new Acceſſions of 


Perfection and Happineſs, with an infinite — 


Proſpect ſtill before them. Thus the Soul 
muſt flouriſh in the Adoration and Love of 
its Maker, through: Ages that cannot end, and 
in the Fellowſhip of happy Spirit paſt num- 
bering. 

- M. Nor does the Certainty of this pro- 
pet leſs conſtitute our preſent Happineſs ; j 
ſince theſe Reaſons cannot fail, or yield, in 
Sickneſs, Danger, or Death itſelf. 

And now, Ph:lon, I ſhall put an end to 
my Queſtions, and the Trouble I have given 
you; nor ſhall T attempt to expreſs in Words 
the Senſe-I have of your Friendſhip : But 
| while T remember the noble Truths you have 
ſhewn me, and the Dignity of the human 
Soul, I cannot forget the Man who firſt led 
me through theſe pleaſing Speculations. 
P. This is too much, Maths, to your 
Friend. Were it true, that I had been fo 
ſerviceable to you as you ſpeak of, my Plea- 

fure muft be at leaſt equal to yours. But 
you owe the greateſt Part of theſe Diſcove- 
ries to your own Genius, the Happineſs of 
which J have often adihired in the Courſe of 
our Conferences; for you diſcovered the Rea- 


ſons of Things yourſelf, and n 8 
vented what I had to fay, " 
ANN O- 
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To what is ſaid in we adi e | 
Abo, concerning the Point of equal At- 


traction between the Sun and any of the 


Planets; or that Pbint, where if a Body 
* Pere placed, it "ſhould gravitate neither to 
dhe Sun, not o the rr ite 


| EF 
4 % 


* the Method propoſed i in the Note at 
the End of the Latin Pamphlet, for 
enquiring, into the Sun's Parallax, and ap- 
proaching, if poſſible, nearer the Truth, has 
nat, I humbly think, been ſufficiently conſi- 
dered ; I beg, _ to tranſlate the Note here, 
and make i it a little plainer, that what is pro- 
poſed may, be ſeen with the leſs Trouble - 
Hoping no one will be offended, fince I do it 
with no View to contradict, or find fault, but 
only for the Sake of what I take to be the 


Truth. 


The Method of 3 out the Point of 
equal Attraction between the Sun and any 
Planet, the Quantity of whoſe Matter is 


known. with Reſpect to that of the Sun, will 
V appear from an Example. Let the Line 
5 18 
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IS repreſent the Diſtance between Jupiter 
** Inſtance Ul * Sun. hs 
$2 33 | p 33 1 1, 4 
3 — _ — . S 
7 1777 f — vain oY 


— 


unn the. Suppolition A Sun's Diſtance 
from the Earth is about 2 1000 of the Earth's 


3495 


Semi-diameters, the Quantity of Matter in 


the Sun is to that in Jupiter nearly as 1089 
to 1; which is eaſily diſcovered from what 
is ſhewn'in No. 131 above. The Square Root 
of the Number 1089 is 33. Now at an 


equal Diſtance from both Bodies, or a 
middle Diſtance P between their Centers, 
attractive Forces are as their Quantities of Mat- 


ter, 1089 and 1. That is, the Sun's Attract 


tion is there 1089 Times ſtronger than Fu- 
piters. Let I b be r part of IP, (or 27 
Part of the whole Diſtance 1 S ; ) and FJupi- 


ters Attraction at b will be 1 089 Times great. 


er than it is at P; for it is inverſely as the 
Squares of the two Diſtances I b and I P. 

Therefore Jupiter's attractive Force at b, and 
the Sun's at P muſt be equal. Then finke 
both Forces decreaſe as the Squares of the Di- 
ſtances increaſe, they muſt come to be equal 
again, or balance each other, at ſome com- 
mon Point between b and P. Let that Point 
5 d. And ſince Jupiter s Force at b, is to 
| | his 
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his Force at d, as the Sun's Forde at P, is to 
his Force at d; (for as the Antecedents are 
equal, ſo are the Conſequents ;) the Squares 
proportional to theſe Forces muſt alſo be po- 
portional; that is, Id Square is to Ib Square as 
Sd Square is to SP Squate; and, by Inverſion, 
I b fg. Id tg, :: SP ſq. Sd ſq· And (by N 
Eucl. VI. 28.) Ib: Id :: SP: Sd. Hence, 
making bdx, it will de, 1: 1--x : 33: 
65 or 33 —3 3x==65-—x, Whence bd 
or x i . Thus Id, or 1 x is 
equal to c Part of the whole Diſtance between # 
the two Bodies, and 25 of + Part: But it 
cannot be equal to r Baus er 2 Part of the 
whole Diſtance, For if Id were double Ib, 
Sd would be double 8 P; that is, d would . 
coincide with I, which is repugnant, * 
Hence we may form this general Rule con- | 
cerning the Point, | where the attractive Force 
of a Planet is equal to the attractive Force of 
the Sun, viz, That it is more remote from 
the Planet than that Part of the Diſtance be- 
tween the Sun and it, which is expreſſed by 
a Fraction, whoſe Numerator is unit, of the 
Quantity of Matter in the Planet; and the 
Denominator is twice the Square Root of the 
Quantity of Matter in the Sun: But it can 
never 23 to W 2 burt 
| 4 
Fr rom 
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Fromm this we may eaſily ſce that the Point 
of equal Attraction between the Sun and this 
Planet falls a great Way without the Orbit of 
his utmoſt Satellite. If the Earth's Diſtance 
from the Sun be 21600, of its own Semi- dia- 
meters,  Fup1ter's Diſtance from him is about 
5264 of his Diameters. And ſuppoling the 
Point of equal Attraction between him and 
the Sun r of this Diſtance, that comes to 
about 1 59 of his Diameters : Whereas his out- 
ermoſt Satellite is diſtant from his Center only 
12 -Diameters. All his Satellites therefore lye 
far within the Limits of their Primary's ſtrong» 
er Attraction; fo that they muſt have been re- 
moved to a vaſt Diſtance from him, if they 
had revolved about the Sun ſeparately, as pri- 
mary Planets; as was obſerved above (Ne. 
116.) The ſame Way it may be found that 
the innermoſt of Saturn's Moons muſt have 
revolved at a greater Diftance from his Center, 
than 84 Diameters of his Ring, to have been 
without the Limits of his prevalent attractive 
Force ; whereas the outermoſt of them is not 
above 1 2 of theſe Diameters removed from his 
Center. Which ſhews us clearly that the 
Bounds of the Solat Syſtem maſt have been 
greatly enlarged, had the 9 Satellites of thoſe 
two Planets revolved immediately about the 
Sun as primary Planets. Saturn's Satellites, 

k I for 
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"= Ma ade muſt Fri 9a OY not 
only without the Limit of equal Attraction 
between the Sun and him, but the loweſt of 

them muſt have revolved at a far greater Di... 
tance from Jupiter, than Saturn bimſelf 

now revolves : Since if Jupiter diſturbs them 

at preſent,” notwithſtanding the attractive 

Force of their Primary, he muſt have drawn 

them quite down then, when nothing but 

— Fares. een . in their 

Orbits. 

This Calculation 9 on "the. com- 
mon Suppoſition, that the Sun's ;Parallax 

(or the Angle which the Semi- diameter of 

the Earth ſubtends at the Sun) is 10 Seconds; 

and therefore that the Diſtance of the Earth 
from the Sun is about 2 1000 of its on Semi- 
diameters. But when I endeavoured to ap- 
ply the fame Argument and Calculation to 
our Moon in order to diſcover how far ſhe 
was within the Limit of equal Attraction be- 
tween the Sun and Earth, I was ſurprized to 
find, that, on this Suppaſition, ſhe muſt re- 
volve a great Way without that Limit. This 
made me ſuſpect ſomething not commonly 
attended to, which will prove to us (I till 
humbly think) that the Diſtance of the Sun 
cannot be near ſo great. However, I ſhall 
give the Calculation itſelf, that it may be ex- 


amined. If 
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I the Sun's Parallax be 10, or rather of 
54", his mean Diſtance from the Earth will 
be 20797, 5 of its Semi-diameters; and 
the Quantities of Matter in the Sun and 
Earth will then be as 27700 and 1; by 
what is ſaid above, N'. 131. For ſince the 
Moon's periodical Time is 655 Hours 43 
Minutes, or 65 5,716 Hours, the Square of 
it will be 429963, 472656: And the Square 
of her periodical Time, if ſhe revolved at 
the ſame Diſtance from the Center of the 
Earth as Venus does from the Center of the 
Sun, would be 6601084467278. Venus 
periodical Time is 5393 Hours; the Square 
of which is 2 9084449 And the Quantity 
of Matter in the Sun will be to the Quantity 
of Matter in the Earth inverſely as the Squares 
.of the periodical Times of two Bodies re- 
volving about them at equal Diſtances: That 
is, as 6601084467278 to 29084449, or as 
277000 to 1. This I have ſet down, that 
any ingenious Perſon, though a Stranger to 
theſe Things, may ſatisfy himſelf, by going 
through the whole en if he has 
a Mind. 
The Square Root of 277908 is 276. 
neglecting the decimal Parts. Let the Line 
ee eee 
6 T. 1 NT deed) ecard 8 
a” ö 5 952 0 . _ _ 
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s feßteſent the Diſtance between the Urß- 
ters of the Furth and. Sun. At the middle 
Point P between their Centers the Sun's At- 
"trhQtion'is 277000 Times greater than the 
"Earth's. Let Th be 2 Part of TP, or 45; 
Patt of the whole Diſtanee TS; as before; 
"are" the Earth's Attraction it b will” be 
2 5860 Times greater than at P; or it Will 

equal to the Sun's Attraction at P, for the 

UReaſon affigned above. Let d be the cominon 
Point between b and P, where they will 
again be equel; and then, as in the ' former 
 Exinple, Th: Ta :: SP: Sd, or (making 
d x) ĩit will be, 1: 1 r 476: 951 
X. Hence 45644756 * gi] and 
522405. Therefore Tb-bd, or 1 Tx is 
qual to 5 eie Part of the whole Diſtance 
TS 425 of Part of it; but cannot 
de edel to 27 Parts, or 2g Part of it. 
Since Tad, er + x is ednet to 1 1 235 
(goss) of 'TS, it is , Part of it; 
dot 5,254; is = 477. And 20797,5 5 Se- 
mi- diameters divided by 47%, gives 4356. 
Thus Td is = 44,6 Semi-diameters of the 
Earth; or the Point of equal Attraction be- 
eaersen the Earth and Sun falls within 43,6 
Semi diameter of the Earth's Center. 
The Moon revolves at 60, ſometimes at 
464 Semi-diameters of the Earth from its 
Center; in — Calc it ill appears to me 


00 that 
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chat in every. Conjunction ſhe: woul .Jdoſert 
the Karth, carried off by the prevalent Force 
of the Sya, zt Least, if the, Reaſaning, jn 
the Seventh Conference above be juſt. - For 
then wo mult ſuppoſe, either — me 
tiad round the Earth contrary to the common 
Law of Gravity, and on other Conditions 
chan the Satellites of Jupiter and Saturn are 
. gargied. round their Primaries; or elſe that 
 bothithe Quantity of Matter in the Sun, and 
his Diſtance from the Earth, muſt be different 
from thoſe laſt aſſigned. Let us try therefqre 
. what his Diſtance muſt be, that this Limit of 
equal Attraction between him and the Earth 
r fall without the Orbit of the Moon. 
It has been obſeryed before (No. 99. ) that 
dhe greater the Quantity of Matter in the 
Sun is, or the greater the Diſtance between 
bim and the Earth is ſuppoſed to be, the near- 
er the Limit where they attract - equally will 
approach to the Earth. Thus it we make 
| bis. Parallax 6“, and therefore his Diſtance 
from us 34377 Serni-diameters of the Earth, 
according. to the celebrated Mr, De le * 
by proceeding. as before, the Quantity of 
Matter in him will be to the Matter in the 
Earth, as 1024820 to 1. The Square 
Root of 1024820 is 1012, and . 
34. Whence the Limit of equal Attraction 
hen between the Sun and Earth will be but 
| Aa 2 about 
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abbut {4 Semi- diameters of the Earth from 
its Center. On this Suppoſitiom therefore; 
the Force of the Earth to retain che Moon in 
her Orbit would be little more than a ath 
Part of the Sun's Force to draw) her from it. 
If ve make the Sun's Parallax - 12% the 
double of the laſt, his Diſtance from us will 
be one helf of the former, or 17188 Semi- 
diameters of the Earth ' and the Quantity of 
Matter in him will be as 128 162 the Mat- 


ter in the Earth being fill as unity. The 


Square Root of 128 102 is 3 57; and +2452 


28. The Point of equal Attraction there: 
ore thould be but 48 Semi-diameters of the 
Earth from its Center; and its Force at 60; 
or 63 Semi-diameters Diſtunte, would ſtill 
be much too weak to keep the Moon in er 
Orbit. . i. un | | 
I the Parallar mould be apppohdue, or 
the Sun's Diſtance from the Earth 100 of 
its Semi-diameters; the Quantities of Matter 
in the Sun and Earth will be as 25230 and 
The Square Root of 25230 is 1883 


hd the Diſtance of the Limit of 'equal At- 


traction will be +=223== 63 Semi-diameters 


of the Earth from its Center. Here the Sun 
and Earth's Forces would be but equal in the 
Moon's Apogæum; ' whence ſtill there is no- 
thing, no Cauſe to make her mount up 
abain towards the Earth's Orbit, after her 


— — — . — 


Conjunction. | Laſtly, 
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its own Semi-diameters; or that the parallact 
tick Angle is 26" ; and the Quantities. of Mat- 
ter in the Sun d Earth then will be as 
14917, 8 and 1. Here (the Square Root of 
12917, 8 being 113,6) the whole Diſtance 
78 will be expreſſed by double that Root, or 
227 a; and Td, or 1 rx is equal to 1 1415 
982 of the whole Diſtance... Wherefore 
71 14, 6 and 122.3 69, 8 Semi- 
diameters of the Earth. 1 perhaps e 
may ſtop, having got the Point of equal At- 
traction between the Sun and Earth, with- 
out the Orbit of the Moon: But ſooner I 


think we cannot ſtop. For when the Sun is 


at this Diſtance from us, the Force of the 
Earth upon the Moon at her middle Diſtance, 
is to the Force of the Sun upon her, only as 
1,334 to 1: And in the Abegæum, it is but 
as 1,225 to 1; which cannot be too much, 
that the Earth may have the Command of its 
own Satellite. We will rather, I believe, 
think it too little, if we conſider an Obſerva- 
tion made by the learned Doctor Halley, which 
has a Relation to this Matter. 
It hath been obſerved before that, if the 
. : Diſtance of the Earth from the Sun be 21099 
of its own Semi-diameters, its mean Motion 
will be at the Rate of a 1000 Eugliſb Miles 
Wy! Aa 3 in 
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in a Minute. — hs Diſtance wete (ac- 
cording to M. De le Hire) 3437 ſuck Se- 
mi- diametets, it muſt move at the Rate tf 
1635 Miles in 4 Minute. And yet the leann- 
ed Gentleman juſt now mentioned thinks it 
great that it ſhould move at the Rate of 210 
Miles in a Minute. In his Obetvation of 
Mercury in the Sun at St. Helena, 1677, 
he ſays that the annual Motion of the Earth 
is ſo exceeding ſwift, as far to exceed that of 
a Bullet ſhut out of a Cannon, and to be 
after the Rate of 3 Engliſb Miles and a half 
in a Second, which is 2 10 Miles in a Minute, 
or 12600 Miles in an Hour“. Here it may 
not be amiſs to conſider what the Earth's Di- 
ſtance from the Sun would be, according to 
- this Velocity of Motion in a Minute. 
The Minutes in a Year are 32 5969. The 
Miles then in the Earth's annual Orbit will be 
210 X 525969, or 1104543490 Enghſh 
Miles. The Diameter of the Earth itſelf is, ac- 
cording to Mr. Norwood'sMenfuration, 7967, 
ſuch Miles. But 1104543490 divided by 
7967, gives us 13862,6. That is, the 
Miles in the whole annual Orbit divided by 
the Miles in the Earth's own Diameter, gives 
us the Number of Diameters in the whole 
Circumference of the Orbit, vis. 143862,6; 


® Sec Doctor Harris's Lexicon — in the Word Farrb, 
* I. 


Weg ; 14 1. 


* A - if 
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if its Motion be 21 0 Miles in a Minute, And 
there will be juſt as many-Semi-diameters of 
ths Earth; in half the Circumference of the 
Orbit. — The "Proportion between. the Semi- 
eirele and Radius, is that of 314159 t 
looooo. Therefore in the preſent Caſe it will 
be, as 314159 to 100000 3 fo half the 
Circumference of the Earth's annual Orbit 
Expreſſed | in Semi:diameters of the Earth it- 
ſelf, vis. 13863, to 441%, the Radius 
of the Orbit expreſſed in the ſame Semi · di- 
*ameters' of the Earth. Thus, if 210 
Miles be the Earth's annual Motion in a Mi- 
nute, its mean Diſtance from the Sun will 
not be above 4413 of its own Semi- diameter. 
This will ſurpriſe thoſe who have been "Mt 
tomed to'think of 20000 or 30000 Semi- 
diameters : Diſtance ; | and yet any ingenious 
Perſon, how little ſoever {killed in theſe Af- 
fairs, may try this eaſy C. lculation for his own 
Satisfaction. As 4413 is a great deal leis than 
8000" Semi- diameters, this leſſer Diſtance 
will throw the Point of equal Attraction be- 
tween the Sun and Earth ſtill much farther 
from the Center of the Earth, than 69 or 
70 Semi- diameters; and therefore ſtil} farther 
without the Orbit of the Moon: Which, 
if we reflect how far the Satellites of Jupiter 
and Saturn lye within this Limit between the 
Sun and their Primaries, is not at all unpro- 
N Aa 4 bable. 
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| bable. For though we ' ſhould. allow (as is 
but reaſonable) that it is ſcarcely poſſible to 


make ſuch Obſervations with the laſt Degree 
of Exactneſs, yet it is hard to ſuppoſe that 


this Great Man aſſigned to the Earth little 


more than the fifth Part of its real Velocity. 
If the Sun's Diſtance from the Earth be 
8000 Semi-diameters, (and it is far more 
probable that it ſhould be leſs than greater) 


the Earth's Motion in a Minute will be 38 1 


Miles. If their Diſtance ſhould be 7000 


. Semi-diameters of the Earth; which Dr, 


Keill fays is the only Thing that is certain, 


from the ſeyeral Methods of obſerving the 


Parallax ; the Motion of the Earth will be 
about 333 + Miles in a Minute. So that 
Doctor Halley's Obſervation cannot be ſo 
wide as the common Parallax of 19 Seconds 
would make it, But theſe Things I leave 
to the Conſideration of better Judges. 

There were ſome other Particulars in the 
Latin Note, concerning the Weight of Bo- 
dies on the Surface of the Sun, his Diameter 
and Denſity, on the Suppoſition that his Di- 
ſtance from us was 8000 Semi-diameters of 


the Earth; which I omit, ſince it ſeems 


plain that his Diſtance is not ſo great, I 


ſhall only take notice of one Thing mentioned 
there, viz, That what-ever the Sun's Di- 
Nance fiom the Earth may be, his attractive 


Force 
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Force on the Earth will be. ſuch a8 tg binder o Teak 


it with the Moon ta roll round th their camm 

Center of Gravity, The. only, : "Thing that 
could make the Earth revolve about this Cena 
ter muſt be the attractive Force of the Moon 
upon it ; _ which Force muſt ſurely have this 
Effect, if. no other Force . intervened ; as 
was obſerved in No. 96. in the Seventh Con- 
ference... But if a Force many Times ſtronger 
than this detains the Earth, it cannot yield to 
a weaker in Oppoſition to ſuch ſtronger Force, 
This will be plain if we conſider, that the 
Earth in revolving about this Center muſt 
ſometimes riſe to an abſolutely greater Diſtance 
from the Sun, and then fall down through a 
certain Space nearer him: For (as was obſer- 
ved No. 9.) it is the common Center of 
Gravity between it and the Moon, that keeps 


always at an equal Diſtance from him. And 


if the Earth could not make the Moon riſe 
in Oppoſition to the Sun's ſtronger Action 
upon her, much leſs could the Moon make 
the Earth riſe in Oppoſition to the ſame Ac- 
tion. As in that Caſe we conſidered the Point 
of equal Attraction between the Sun and the 
Earth, fo in this we muſt conſider the Point 
of equal Attraction between the Sun and the 
Moon. Which Point, if the Earth's Diſtance 
from the Sun be 2 1009 of its own Semi- 

diameters, 
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the 
Point o wrt ttraftion between 15 Sun 
and Mobs is not yet above 11 ſuch Semi- 
diameters from her Center. On the former 
Suppo fition the Sun's Force upon the Earth is 
81 Moon's Force upon it as 76 to 1; 
and on the latter, as 29 to 1. And if a Force 
as 29 were overcome by 1, certainly the 
Farce as 28 would be overcome by nothing. 
There is no explaining, by any Example or 
Simile, (as has been endeavoured) how the 
Earth and Moon may revolve about their com- 
mon Center of Gravity, in a mechanical 
manner, unleſs each of them attracted the 


eee een That is, un- 


leſs each of them revolved within the Limit 
of equal Attraftion between the other and 
the Sun. And even then their Motion about 
this imaginary Point would be any Thing ra- 
ther than mechanical, I deſire any one er 
ouſly to read Ne. 97, above, and then to 
declare whether he thinks that ſuch a Moti- 
On, as this is there ſhewn to be, could either 
be performed or explained mechanically. 


The End of the Second V olume. | 
Printed by Jazz Bur TENHAM. 
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2 defi ge for them, ii. 164—168, 178. 

Steps of its Transformation thro” three 
different 1 when a Catterpillar, Aurelia, and Phalz- 
na or oh nur cf i. 267271. 


C. . 
Alls See Butterfly. 
Cauſes and Effe&s, an eternal Succeſſion. of them gromnd- 
leſs and unphiloſophical, 1. 250. 
Cauſe, Immaterial. See Gad, Attra#ion, Matter, Plauorr. 
Center of the Earth, and other Planets. See Earth. 
—— Of Gravity of two Bodies, what ? r ii. 
17—2. 
= Of Percuſſion, ii. 21. 
— Where it lies in a Cane, Staff, (fe. ibid. 
——— Why the Stroke affects the Hand of the Stoiker, 4 
Centrifugal and Centripetal Forces, What theſe are, i. 154. 
hat would follow if both theſe were in an equab 
Degree impreſſed, i. 155, 156. 
Are properly adjuſted by an immaterial Cauſe; j. 
171, 172. 
l {Neither of them the Effect of Matter, i. 174. 
Are the Cauſe of Circular Motion. Ses Planere. 
The various Proportions ariſing from theſe Forces 
acting on Bodies either in 18 or 8 Degrees. Seo 
Planets, Earth, Moon, &c 
Chyle, what ? i. 325. 
Cicero, his Arguments for the Immortality of the n BY 
305—307. See Man, _ 
Cad, their Height, ii. 225. 


„en. See Attrafiqn, Earth, Gravitation. * 
—— What ? 5. 30. 8 
Vo. II. B b caleſer, 


ee th 4 A N 


materia Subſtances, what 


e "be tie Eck of Im pu le nor of” 
3p e Fluid, but the immediate and conſtant wu 


i. 185, 201—206. 


4 nconveniences that would follow if otheryie;” 
20 


rde Variety and Subtilty of this Aa, i 1. 207. 
Cannot riſe from the Impulſe of Matter, but from | 

the conſtant divine Power further ſhewn, i. 208310, 

; Cold, requires a poſitive. Cauſe, ii. 221. See Bomb, Gun. © 


— Its Extremity may be qualified by the Atmoſphere, ibid. 
223. 


ee Des of in Water thn Sos, | 

Comets, the ſuppoſed periodic Time of ſome, ii. 277. 11 
Of their Motions, A and Diſtance, ii. 

284—287. 


Modern and ancient Con 5 abou 1 10 * . 
Copernican Syſtem. See Syſtem Solar. £8 
Coral, 1. 250. 


— A W be Phenomena of it, i. 227. 1 


1 


D. 

"AY. a1 its e Parts by what Sten . 

| See Earth's Diurnal Motion. x : 

—— When ſhorteſt and longeſt, i. 126. Ay 

I lengthening and ſhortening, and that of the Night, 
ow cauſed, i. 132—1 ns Planes 

— O Of that of hs other See Planets, and the Jeve- 
ral Planets. 


Diameter of the Earth, and the other Planets. Nn. 
3 and the _ Planets. 
* on, rformed, i. 323. 324. : 
es Fa Upward, their Notion explain'd and recti- 
1 i. 12—14, 64, 65. N =. 
Not abſolute nor univerſal, ibid. 
ones thought ſo, ii. 181. 


E. ? . 
1 7 u. its mes wel: ſpherical, i. 7. 


——— Prov'd to be ſo from Eaſt to Welt, * 
From South to North, i. 


—— Why unnavigable aus Pale to to Pole, ibid. 5 Aber 
USD nas. * 8 1 4 $i — What 


oo 


+ 
Row 


$3 


* — 
. = _" 


1x D Rx. V 
WEE > wa hip, or Ay. 65 Body, from tilting 


2 21511 "yp 1Þ*;;  Belorw,, Attragien, . 


Td — No Por of; Hf Face aun eee Ane 'the'op-_ 
— Its Center what and [why t the 4 Point, 1 1 1065 1 8 


i bei amy 104 1 i. TION SPIN 


— Te Ted oY mpeg 


M4 tf ret 1 — 5 . F 15 Bodies, which 8 


coup 995 12 unſupported, i mh 0 2—28. 


11 ater or leſs as to its Quantity of 
"Mink chet r the Gravity of Bodies would be greater or 


* r Fare 1 Whit Water, would be perfeAtly ſhare 

cal, 1. 8—44 Tong 
ee 
— 1 ee ſpherical Figure not b advantagequs as 
2, 15 ts s, cauſes an Eclipſe of the Moon, ” . 
17 a further Argument of its Sphericity, i. 50...” 
'Tis 12 o- clock always to. ſome: Part or other of 
MT I. 
E hy its Shadow does not eclipſe the Stars, i. 52, 
— Its Circumference how much and how SO 


1. 64, 65. 


Its Diameter what and how much, j i. 65.1, 35 

— Its Motion round its Axis or its diurnal Motion 
from Weſt to Eaſt ſhewn to be the moſt natural, ſimple 
reaſonable, the Abſurdity of ſuppoſing the whole of heaven- 
I/ Bodies to move round upon None of the Earth. Lid. 

—— This diurnal Motion is equable and ſmooth, but 
ought to be no Prejudice to his moving from Welt to Kalt, 
i, 70, 7 

: "Bur the Motion not ſo if the Wang . wot, 

balance one another, i. 81, 82. 

Its periodical Motion, 1 840 

Objections againſt its diurnal Motion = 
See Motion abſolute and relative. 

Reaſons for its ſpherical Figure, i. 80, 81. | 

Is Protuberancy at the Equator and its Flatneſs at 
the Poles to what owing, 1. 8 1. 11. 213, 214. 

Several demonſtrative Arguments for its periodical | 

and annual Motion, 1. 114—118. 


How its diurnal and periodical Motion, efpecally 
the latter, are known, i. 118—123, 


Bb 2 Earth 


1 D E x. 


— Its habe dend 5 fome Catcalitiva; 3: i: 
1 
2». 3h The $ OR, ar 6 Crib wr 
tain, with” features thereto relating,” i. 230, 231. 
— The whole. of it, taking in the A chöcpbers, d 
for the ſake of Vegetation, 1. 239. | 
A beautiful Compariſon of its general Parts; i: 
— The Rate of its attractive ow with EF ue che 
Moon, gg: 10. 3 748 61, ö 
n e are f 6 Fekeit Tide in the Er er 
Ws Sun, it. 22 
— f its Orbit lay in the Plane of the Meridian paſſivg 
 ___ through the Poles, it would be vaſtly inconvenient, ii. 1 137. 
s Moon to its own Satellite, ii. 147. 
_ gs Its Magnus Orbis what, 1i. 176. 
— The Diatheter of this Orbit.” BB 


—— This Diameter bears no Proportion to the Diſtance 
of the fixed Stars. See Stars. 


— The Proportion between its centrifugal Force where 
— and centripetal Force ſtated, ii. 209. 

—— In what Time muſt it have revolved on its own Axis, 

to have made theſe two Forces equal, or the former _ 

ü. 209, 210. 

— The! = Conſequences that would attend this: id. 

—= Might perform its diurnal Rotation in an Hour and 

an Half with no Inconvenience as to this Point, provided its 
Gar was augmented, ii. 210—212. 
y colder though nearer the Sun in Winter than i m 
| Summer, ii. 226231. eh.. 
— The Proportion of its Heat in Summer to that in Win. 
ter. See Sus. 
.—— Moves in an elliptical Orbit. See Planets, Body, El 
— Hence inferr'd that the Sun is nearer in Winter tha | 
_ Summer, and that the Winter half Year is rn than — 
Summer, ii. 283, 284 | 
Farthquakes, how they may be accounted for, ii. 186, 1 
_ Eclipſe, in what caſe we would have one of bY Cal an 
_,, Other of the Moon every Month. See Moon. 
| JR What occaſions them. See Earth, Moon. 

Education, ſome Thoughts on the Manner of it, i. 394—400. 
Effivia, What, and its Uſe, See Vegetables. 
— hat occaſions it, ii. 224, 

> Blafticity, what, See Air. 


Ellize 


IN D NI. 
=, = Figure Kedcribed, and. Wa 
— a Body may dur 5 in Ie Perimeter of a an Ele 
by the Compoſition of an attractive and prqjectile 
EY when the attracting Body is in the Center of the 


or in one of its Foci, ii. 233, to 279, 

— The Proceſs and Generation of, e Elliphs.. See _ 
—- A:Body moving in Bllipfs deſ equal Areas in E- 
qual times, ii. 233 to 236, and 273, 274. * 
—=:It's;Ex city what, and its different Degrees ariſing 
tom the x e Situation of its Points the. Foci, ii. 276— 


bart, (8extus) his Account of the kit oc Religion K 
i 
= . ol it, the Spring of all. braye and virtuous 


"Ang proving Angie. See 2 perceptible 


Dee h Preſſure and Elaficity or 
— Seve them proving . the 

of the Air. See Air and Bell. 

fa ry in a n bete 10 attrafling Mater i 
* 525 — 8 


47 


WH 148 


. F. 
12 S. See Auimals on the Article of cheir Con- 
nection and Aptitude. 

Hood, the rich and Fitneſs of itto.che various Kinds 

of Animals, i. 256, & /eqq. 

Fulle, Stones, Metals, Minerals and Salta not rude or * 
Matter, i. 228. exemplified in the re, . 

(Ser Coral. 288 2 

Fungi, their many Kinds. See Muſoroops. ä 


1 9 8. 
GY hi tural and moral Perſections Wr e 


from otion and Or 45 of the. Plan ets, and from 


gre of Matter in g See {rom its \Refi- 
* act 2 


vity an A — tions, aud that. is. Fer- 


Waden are ce infinite and 8 united, i 2 


+38 


tation, i. 245. 


— — — —— ——— 
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F ND E N 
God, Aud hom he Propagation and Growth of Abintals; 
— Whether he can perform Contradictions, II. 3 POE $: 
— Fhe Folly of appealing to his Power in this? Point, . 


17, 318. 
— i Author of Matter's Motion in any, State, 1. M= 
4345 © 321. a PL 74 


„ le 


. Spring of 8 Motion, T. 


33. 
| bas His Condeſcenfion in cooperating with Ep Hennes 
Motion of Animals, i. 336. 


— Proved to be a neceſſary neceſlary Being, l. | ES 
22 Whether 7” OA holds to 1 ark, from Eter- 
N 378—382 
i" Qifcovered” by eternal Truths, which intimately” be 
Ed IO the Deity happy and perfekt, 
= ting to e 
and how we may ſatisfy ourſelves, that exiſts, and is 
. ſuch a Being, i. 389393. 


===""The fame ſhewn from the deaf Proportion of the 
_ Planets Motions, i ii. 111, 112. 


—— His Goodneſs inferred from the Enos and of 

the Atmoſphere, i. 125, 126. 

— Our Idea of him, both with Reſpect to his wit 

moral Attributes, heightened by a lorality of Worlds, ii. 
_ 178—184. 


Red Not perplexed, limited, or confined with a Maltiplicity 
of Actions. Bid. 


— His Wiſdom inferred from the Planers, being nearly in 
the ſame Plane, ii. 286. 


22 "His Power” from the Magnitude and Motions' of the 
Planets, ii. 289. 


— His Power and Agency ſhewen from the comyound Mo- 
Jon of the Planets, ii. 27, 28. 


— he Truth of his Exiſtence originally univerſal, and 
* to be univerſally loſt, ii. 294— 296. 


— His Goodneſs free and gratuitous, and purer than that 
of Man's, ii. 31 


— to deny his y is to deny Power and PerfeAion to 
de injpoſfible, ii. 318. 


I His Defign in creating the Univerſe was to inſtrukt i im- 


” mortal Beings, ii. 337, 338. 
Seh, That ng, Fleſh is ſo N true, i. 256. 


Gravitation What LP: I 
och not belong to Matter, j. 31. See Matter, 


An Titipreffion of an immaterial Cauſe, i. 68. 


—_—_— Its Variety and Multiplicity, i. 210—21 3: 
Cannot be the Effect of any inftrumental Cauſe, i. 
213. See Matter, Attrattion. Gravitation, 


8 
DC LE: 
— 


N NN DI RI X 
f 2 HS . Ops 500 eee 


212, 21 
e to s gauge n * whole Space 


u the Solar Syſtem, and is that which impels the Earth and 
other Planets towards the Sun, i. 162—169. ii. $'6, 32. 


1s the ſame throughout all the Planets, primary and 


. Tecondury, with that obſervable on our Earth, 1. 170. 
the laſt Reference, and 1 Wn ne 


I relative T erm. See Downward, and: before. 


— ' This F Farce not impreſſed at a Venture, but adjuſted | 
ſe the Projectile, i. 171, 172. See Attraction, Planets. | 
9 The Nature of it, i. 12—34. See Attraction, Gra- 


| 
DS. ow, His Argument for a ſeventh Planet, ii, 75. 
Gun, Its Barrel burſt by artificial Freezing, i. 231. See Cold | | 


H. 
APPINESS, wherein it conſiſts, i, » 346, 347. 
H Heart, its Motions. See Blood 339 346, 347 
Feat, diſpenſed rather according to the Surface than the 
Quantity of Matter in a luminous Body, ii. 216. 
— I; not always in proportion ü to our Vicinity to 
ttzhbe Sun, ii. 220—223 
—— Its Extremity qualified by the Atmoſphere, 2 
—— Is increaſed or diminiſhed, the Diſtance of the Body 
being the ſame, in proportion to the Incidence of its Rays, 
i. 227. 
—— This Proportion of it in Summer and Winter ſtated, ii. 
228. 
' ———— Holds 50 Proportion with the Sun' s Diſtance, and why, 
ii, 284, See Sun, Cold. 
— Increaſes the 8 ring of the Air. See Air. 
* Heavens, ſurround the earth, i. 11. 
| Their whole Concavity liſcoverable if one travel 
the whole Meridian, conſequently their Concavity meaſur- : 
able, i. 6 
The Abſurdity of ſuppoſing the Heavens, with the 
Bodies in it, to whirl round the Earth in twenty-four Hours. 
See Earth, Motion abſolute and relative. 
— The whole Concavity repreſented on the convex Side 
of a Globe, i. 124. 


Hire (Monſieur) his Calculation of the Sun's Parällax. See 
1 P. arallax. « RG 
| Bb 4 2 it; Yan Hunger » 
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1 ND E X. 


t cauſed, 1. 283 \ 1 
Wer cs eee 3.110; 


2 


a Guat The Olof Mar ning Fu ith wei. - 
I of God. Sec H/phonſo. 
| ity. See Men. 1 — 4 —5.— 
Jaertia, What ? See Matter. 
Aten, an Dau of he dps Bing 5 on 8. 8e Se 
God, Matter. : 
Beet, Te Nympba, what, i. 27 4 
— Tr different aw = 5p? OS 1. 2 ENS Fa 
2 7 See — 8 . a ** 3 
iter, Rank among e e e EM 
. e. 


Much greater than our , 1.8 


r . Time of Na Ping Motion round his Axis, 
ibid. and below. — 

is Periodical Motion, i. 86. and below. 

His four Moons, ibid, 


— His Ecliptick and Eguator coincide, 4. 4142 
Conſequences OA Th 7 x | 


—— His. Lunar — A Fal vent, ii. 63,64- 
I he Purpoſes of his ſeveral U 


— What Planets appear, and Be Manner rr. 
1 to his Inhabitants. See Planets. 


— eee bee innermoſt Satellite, and 


what it is with reſpect to the Sun, and how this 3 1 ae 
_ tained, ji. 14750 


— The Length of his Day, i. 195: | 
be Advantages thereof, bid. and 196. 
— r Bodies, an his Surface r to 
our Earth, ii 
— <>. ES, ibid. 
Ide Proportion of his: periodic Time and that of his 
. "centrifugal Force, compared to thoſe of our Earth, 
— The Reaſon why che Weight of Bodies is not ten 
2 more than that on our Earth, ſince his Circumference 
n gen Times greater, ii, 197. 


Jupiter, 


— I 1 2 E X, 


. ee 


— bed Tt SLE 212. kis Axis 3 
e exa — evolution di. 213. 
Bolle 00 A. 


t, Part t. of. 
32 22 a a een, id. 


— n Wy . 
2 


—— What diurnal 
— 


K £24, 1 0 An ſtance, il 2 A 
K ena mmunication o of it genexous and. uſe- 
18 
. Kind nor Degree of it ia te dme wow 
an 2 Being, i. 189. See G. N 
he e of it . 4 30 308. — 
That of ature o BY ny . — on 
That er 0 


3 


L. Ks,. qe cer it, ii. 522 


See Atheiſts, 
Light, from a ſhini no other Body intervenes, is 
— Rs Boy: a Fear, Light, 1 * $8. - — * 
— 15 reſiſting Matter, i. 184. 1 
Some of ts Properties, i. ,213—216. Ig 
ee Its Velocity, 1. 214. — | 
Its Reflection, 16. | 
- e common Phenomenon hence ariſig ſolved. - Lee | 
. eats. 


Sian bree Pac ce 


1. 216 * 


— Refi rangibility, ibid. 


Jot 8 ent one Colour, ibid. 


— nn what Uſe it was deſign'd in the Nature of Thing, | 


O38. 
— . 8 an Argument for the Planets bei inhabited 
ibid. and 176178. See Planets. * 
— Diſpe ed rather according to the Surface than the 
Quantity of Matter in a luminous Jody, EM. + 


Loadftene, See Earth. 


AN, His Body bears No whole Weight of tho aue. 
ſphere, its 4.28 


„5485— 
Ihe Rate of its Velde on his Bady. See Ar. PL 


F N NM EX; 
nn e ee, ee ee 
ons, 


the — of 5 181. 


10 End were allt g i. 275, 177. 
_ e TT of the Fe Demey pr Sh 4 
ents, i. | ney = mals, Brutes, 

—— His Knowledge limited, F N. 

— The Ablurdity of a contrary Sup tion; 2 f 
—— His Soul immortal, ü. 290, 337. 

— Prov'd, 1. To be a pergipient, thinking Being, ade 


e. Matter, ii. 
the Antiquity a and [Uniyerlality of this Opinion, | 


9422 
— ſs rom his Delight, Ly and Defire of Knowledge, ii 
1 RE, 
2 4. 1 with t ie Nature of God, to deftroy ra- 
tional Beings for whom the N was created, the Fa- 
brick Fn bliſting, ii. Nair 299, $00 
— rom his Deſire Exiſtence, il. 300, & ſeg. 
N Ae Deſire of Exiſtence the Foundation of all his De- 
+1; fares, ibid. . 
=> Cannot have utter Extinktion for the Object of his De- 
. it. 303. 
his Defire the Principle of all his brave and virtuous 
Actions, li. 308. © 
1. As appears rom his Public Spirit. 
. From his Proviſion and Care of the Commonnealth, and 
its leſſer Societies. 
23. From, the Principle of Self- Preſervation, and his various 
= Methods of ſecuring a Name and Reputation, ii. 305 
310. 
<a From his Fellow fesling- or Sympathy, the Spring of 
ſocial and generous Virtue, 7b:d. 
Hence the Principle of Virtue not robe ſeparated from Self- 
Love, 15¼d. 313—3 17. u jo" 
Naturally religious, 1 334. 4 
—— His believing a future State neceſſary to kis ſabliting 
' Here, ibid. 336. 
| Mars, his. Rank. among the Planets. See Syſtem Solar. 
His diurnal Motion round his Axis, 1. 83. ü. 195. 
— © 12 Motion, i. 86. 
—— His Ecliptic and Equator nearly coincide, i. 142. 
— 88 from this. Bid. 
Has probably a Moon to attend him, though yet un- 
" e ii. 70, 71. 
— The Limit of equal Attraftion between'him and the 
7: n and the Diſtance at which a ſatellite revoly:s round 
im, ii. $3, 84. Mars, 


INI U EY N 

Hays, What Platiets appear, and whe Manner of, 

_ Pearances to his Inhabitants. See Planet. 
—— His Quantity of Matter, and conſequently the 'Weight 
of Bodies on his Surface is uncertain and why ? il. 206, 207. 
— The Reaſon why the Weight of Bodies upon him can- 

not be much above the half of that og our Earth. Bid. 

—— Obſerved to have an Atmoſphere and when, ii, 225. 

Matter without Attraction could of itſelf do nothing, 1. 36. 

— How this Want of Power is called. Phd. 
t 
COT GT withou tradition cannot be applied to it 

f it wanted Attraction, what 3 follow, i. 61. 

„ _ | * 

— Ihe Irregularity of its Figure, to what owing. Bi. 

Tug Its Reſiſtance nn i. 
180 & egg. 

—— Conſequences from this, VIZ. Change of Place, Ten- 
dency to any Side, Motion of any Sort, or Change of Di- 
rection when in Motion, do not belong to Matter, ibid. 

—— No Notion can be had of its Subſtance, but as the 
Power of the Deity is exerted on, or rather in it, i. 36. & 


esd. 209, 210. 
— Conſequences from its Inactivity, with Reſpect to o pro- 
ductions in, and about our Earth, i. 2 20. & /egq- 
— Why ſome attribute ſo much to Matter, i. 252. 


"——— Not a ſelf moving, or ſelf directing Subſtance, ibi. 306, 


3 
— The Abſurdity and contradictory Conſequences atten- 
ding the Suppoſition of Self- motion or ſelf Direction being 
ſupperadded to it by almighty Power, i. 308—314. 
— Proved to be a Contradiction from Matter” $ Reſiſtance, 
Ii. 312317. 


— The Folly and Abſurdity of appealing to the divine 
Power in this Point. See God. 


Mechanical Explications, what? and the Abſurdity of them 
as by ſome applied, i. 203—204. | 

'w=——— Motions. See Animals, Brutes. TT 

Mercury, his Rank among the Planets. See Solar gyn. 

—— What Ns our 0 of his diurnal Motion, 

1. 83. 

' =——— Seldom ſeen and ur Bid. | 

—— His greateſt Elongation from the Sun t to an  Inhabi- 
tant of Saturn, ii. 72. 

How we ſee him ſometimes, ii. 72, 73. 

His Heat may be — by che Amoſpher, 

. 220, 223, Meridian: 


1 N D E x. 


aber e what? add hy. ſo called? i. 62. 


— Divided into four N insties. 4 „ 
Meralti. See Tais. 
— e erent; conneted with Hat of Pins f 
Mie et, 2 reat Uſe, i. 1205 » 299 
= e ee, 
not flat, i“ 48. | * 


— 1 Ear Se di. —_ bid 
are s city hence ibid.;50. 

— 2 r es % and how known, * 
ü. 151. . 


FER; r Piſk what? ibi 
Inhabitants. . Farth fiftcen . 
2 "hey thas we. See Her's, 'zb:d. 70, 71. 
Her periodical Motion wed 3 with that 
3 „ not by the Forer of the Aumaſphere, and | 
1. 107 
probably the. greateſt: Saellite with Reſpe to her 
Frimaty. . 87. 88. 
— Impreſſed with four different Forces. See Planets, 
— 5 D farch 
e. uence of her vin or r 
from aur he Conſequence of br does, 1 848 DS 
——== If ſexerals of chem revolyed round pur Earth, the 
Cubes of their Diſtances, and the Squares of their-perio- 
dical Times would: be in that Proportion, 11.786. - 
=== Conſequences, with Reſpect to her Months, and 
the 1 aver of her centripetal and. centrifugal Forces at 
-+ ſevetal uppaſed Diſtances, Muftrated, ii. N. 95. 


Inconveniencies ariſing, in caſe ſhe moved in a 


Ne” A 4? Plane, at right, Es ii. 152, 


err 


— Bid. 

— The-Quantity of Light ſhe has from our Kart. Vid. 

A General Account of her Phaſes; as to new, half, 

and full Moon, with the Appearances, - that .qur Earth 
makes to her with R pert to 1 
Parts, ii. 143, 147. 

Her Defign and Vfe, i li. 77 | 

—— Inhabited, it. 158, 174. * 

D Her Surface delineated.” Did. I 


„eres | | 5 Moon, 


V N D Br N 
e Mountainb, Seas; Vallies, &c. S 
to reflect ght is but « ſecondary Uſe, tid | 
— The Length of her 1 | 
—— The Weight of Bodies dh her gte, 3 215, 216. 
— Diſcovered to have ah Ae ee ii. 22's. | 
Month, — 4 would they be ſhorter or! r. See Moo. 
— gyn ii. 84. 
2223 Synodical the Difference of Time between it and a 
Periodical, ii. 105. 2 
— From whence their Differences ariſes, id. 
—— In what Caſe the ſynodical and ſperiodical Months 
would be the ſame; bid. 
Motion, an immediate Impreſſion of an immaterial Cauſe, i, 
68, n See 7 — God, Mattes, Awimmnls. 
Kinds of it in the Univerſe, 4 Source of 
Reverence and Gratitude to the ſupreme Being, 1. 320, 321. 
Abfolate and relative, true and roy Lacs 


nme is þ 


ined, i. 9 1— top. 
— "Tl See Animtals, Bbures: 
EE al. See the ſeveral Planets, 


— Mechanical, what is to be called ſo. See Animals 55 
Periodical. See Planets. 

Retrograde. See Bid. 

=———— Spontaneous. See Animals, Brittes. 
Mowitains, theit Uſefulneſs and Neceffity, i i. 4518. 


Fo think them Blemiſhes ariſes from Arrogance and 
_ Ignorance. Bid. 1 


Balance one another; i. 49. 
What would follow if they did not. See Earth, 
Why they appear bluiſh when diſtant, i. 129. 


- Burning ones, how they may be accounted for, ii. 
1766 767 


Mafbroonis, cheir various Kinds deſcribed, i i. 232. Jorg. See 
Vegetabler. 


N. | 
N IG HT, by what occaſioned, i: 49, 50. 
Norwond's Menſuration of the Earths Diameter, ii. 358. 


* 


O. 
02 CT behind Pales or Rails, how they come ſeem- 
ingly to have a tremulous of dancing Motion, i. 215. 


$—. Luminous far Diſtant and Iwifftly moving are not {ee in 
their real Place. i. 215 


Oceans, are probably the deepeſt Confluences of Water. See Sea. 
— Are: the Source of our Rivers, &c, i. 239. 
Qrder of the * dee Sytem Solar. 


* n 


Oftentation, 


ILIN D E x. 
Oftentation;"not the Motive of the Deity in the of © 
Va Vic is Ont. eee PvE” 


N 2 n Pp.. IS. It — 

Pt. ate dn, mags Sac: 7 1 

'=—— AMethod for finding ie with greater Babel hay 

m—__ has been 2 ii. 348—360. . W 

— That it cannot be ſo great as ſome ve {i 

— ions Divine. See God. i 

— Natural and moral naturally connected in the Deity, 

92—196. See Gad. 

Io have been produced, or to be the Effect of any 
accidental Cauſe a Contradiction, i. -193 9% 

Perſjiration, Its Uſe, i. 322, 323. ig 

Plants, contribute nothing to the regular Coinfanktion of the 
Species of Seeds, i. 249, 250. 

Planet,» not flat but convex and ſpherical, i. 48—58 4. 

large Globes turning round on their own ("TY 

= e ſeveral Planets. © 


an Argument . the diurnal Motion of the Barth, 


— Their retrograde Motion a demonſtrative Argument for 
the Earth's Motion, and inexplicable upon the "Prolemaic © 


Hypotheſis, i. 114—t16. 
— Ter Order and Motion round the San coll] - 


2 17 a noble Argument deduced from Obſervation, | 


—— Whether they enjoy the ſame Viciflitades of Seaſons, . 
14, 142. 

— Move in free Spaces and their Motion in their Oni, 
not owing to any ſubtile Matter round them, i. 144—1 — 1 

— Are impreſſed by a double and diſtinct Force, name] 
the — centripetal conſtantly mp upon them, 

ted by the familiar Inſtance o | 
Stone, i. 150—156. & ſegg. n 

— How t n avi hi Great Ort, 4 yy , 
171. An &-/e - fool —_ and Satellites. | 

| what? 1. 1 | 

| =—— Secondary, of their compound Mose. viz. That _— 
their Primary's, together with that of theirs and their Pri- 
— ———_ the Sun explained, ii. 5—52. See Below and 
Satallites. 

— Both Primary and Secondary turn round a mutual Cen- 
tex of Gravity, and that the projectile or centrifugal Force, 
with which they move round this their reſpective Center, 
muſt be varied and renewed, ii. 17—28. 

— Ke boch impreſs'd with a conſtant, or at leaſt a ſaccef: 
"ve Impulſe, ii, 24—28. Planets, 


— 


I 'N DE Nx 

Plane eee n owing i998, Impulſe. ii. aa 
F th tracti Limit between 

the Sun a . — 4 N — 4 ; 

Forces are equal, ii. $244 16d further Wuſtrated in the 

Annotation, ii. 348. £ /eqg.. Aae D en 


AA 
—— The, Rates of, the attr ale Force, as,to its — 
Decreaſe, ii. 33. See Below,, 
The ſecondary Planets revolve within that Limit, i 
| their Orbit wl de besen ths Lit and is Fama. 8 


as A hy the Secondaries mig he not ſeparately have revoly . 
ved round; the Sun as the . Center of their Motion. 
11. 61—78. See Annotation at the End of Vol. ii. 

—— Who of them appear, and the Manner of their A 
ances to the Inhabitants of Saturn, Jupiter and Mar We 
72. & ſeqq. See theſe ſeveral Planets. 

— Probably there may be many more of them in dur a 
Syſtem not yet diſcovered, ii. 72—78. 

— A Primary one ſuppoſed to be nearer the Sun, than 
Mercury, with Dr. Gregory's Argument for it, ii. 757 ___.. 

— How the Planets appear, the Manner of their Appear” 
ances, ii. 72-70. 

— The _— of the periodical Time and the ae of 
their Diſtances a Key to 5 their Motions, ii. 89. 

— Why the inferior ones are at ſuch a Dittance from one _ 


another, ii. 91. 
— Their Order and Diſpoſition in the Syſtem, che Effet. 
of Order and Convenience, ii. 92—133. 


— The great Law of their Gravitating or exorripial. 
— Me 883 that thei ital F 

— The n that their centripital Force is 1 
- diminiſhed as they are nearer or more remote from the 

un, *Fa1 Any * 

— Bunz ified in che Caſe of our Earth and Abbe at 
ſeveral — Diſtances, ibid. &c. See Moon. 

— From what Cauſes the centrifugal Force becomes greater. 
or leſs, ii. 96—102. 

— Hence a Reaſon deduced why the exterior Planets are 
largeſt, ii. 1217. | | 

— The Law of centripital Force, arbitrary, i ii. 97. SLY, 

— That. of the centrifugal Force neceſſary, ibid. fad 103. 

— From what does this Neceſſity ariſe. 

— Their. e * ariſing from two Aiſferent 
Cauſes: illustrated, Ii. 8 

= That it is as the —.— of thelr Periodic tie See 

iO. 4 An 
— an to cles round any Central Body, hg n 
04 


6 — © 
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IN D E X. : 
figel and centripital Forces muff be brought to ar” Equi- 
K 102. APs | 
 Fianets, Hevice ariſes the jon between the Cubes of their 
Dine and the s of their periodic Time. Id. 
—— This Proportion of holes exertiplified in the Caſe of 
"or Barti aud ſeverat Moons around it, ii. 102108. 
—— Obtains among the Secondaries as well as Primaries, ii. 


— uftrated in our Eerth an Jupiter, f. 19 
111. 

— God's Power and Agency ſhewn from this 
beautiful Motion and Proportion; il. 111, 112. 

— From che above Proportion which holds in fact, it is 

| Hewn' contrarily that” the cenrrifugal, and therefore the 

A Forces muſt be inverſely as the Squares of the 
| Planets Diſtances from the oy it, 112. f 

— This exempliied, I. 11 

— Their Secondaries obſerve the ſame Law inferred from 
tie above Argument, il. 2¹55 174. 

—— That their Equators 1e nearly obere to. the Sun, i 
137. 

— The Appearances that their Secondaries make to their 
— ne prodigious Quantity of 

— That ies a 0 

_ "Light on cheir Primaries. id. 

hat the Primary ones are inhabited, proved from; 
— de original Uſe of Lightin the Nature of Things, 


ii. 150—153. 
— Secunds, kom the Order and Diſpoſition of the Syſtem: 
in general, ii. 153—158. 


— That the Sscondhries are inhabited, ji. 180764. 
—— Proved to be ſo from Prims the Contrivance, Unity and 
Purity of Deſign, ii. 159. | 


m— Secando from the ious Light with which are 
furniſhed, ibid. 22 gh OF: 


=== Tertio From the different Appearances of the Parts of the 
Moon's Surface, ii. 160—163. See Moon. 
— Are inhabited by rational Beings, ii. 164, 168. 
—— Are quite abſorbed at the Diſtance of the * Stars, ii. 
176—178. 
——— Their diurnal Revolutions on their Axis, or in the 


of their Days, the Convenience and Comfort of their inhabi- 
tants are conſulted, ii. 190— 196. 


— The Advantages the larger Planets haye from their fre- 
© quency of Light. See Jupiter, Saturn. 


ERS, ; 
yew” Ph 


Planets, the outermoſt Planets not ſo denſe as our Earth- 
See Jupiter, Saturn and telow,,, * 
— The great centrifugal Force of the larger Plangts, li. 


Io en, | - | 
n. t Relief to their Inhabitants in ſuſpending 
$i e Part of their Weight. bid. _ ny 
— The wiſe Contrivance of making the Denſity of the 
4 ones. leſs than that of the ſmaller, ibid, to 198. 
—— A Method to calculate their Denſity or Quantity of 
Matter, ii. 198—203. ke e l ? 
— The leſler ones, as the Weight of Bodies on them is 
but ſmall, ſo their Rotation on their Axis is ſlow, and their 
++ centrifugal Force but weak, ii. 206. | 
— "Their centripetal Force prevails over their centritngal, 

with Reſpect to their diurnal Rotation, and annual Reyolu- 
tion, ii. 207—209. 1 | 42> LN 
— The ſad Conſequences that would follow, if their 
Forces were in Equilibrio, as to their diurnal, as they, are 
nin their annual Revolution, i#d. 8 
— Their ſpherical Figure, prior to their ſpheroidical, with 
the Cauſe of this, ii. 214, 21. ard 
— Two Caſes for finding in general their Gravity and 
Denſity. See the. ſeveral Planets and below. | 
— The outermoſt and innermoſt of them not rA. 
- becauſe of the Extremities of Heat and Cold, ii. 220—223- 
— Have Atmoſpheres, ii. 223—226. 3 
—— Move in Elliptic Orbits. See £//ipfs, and the phyſical 
-+.- Explication of this Figure, on the Word Body. 2 
— Would deſcribe elliptical Orbits round the Sun, as well 
as circular ones, ſuppoſing the attracting or centripetal 
Force to be as the Diſtances, ii. 257—261. See Elilp/is 
and Body. F 
— Their periodical times, if the laſt obtained, would be 
performed in the ſame time, ii. 257—260. 
— Would deſcribe as various Ellipſes (as in the former 
Caſe,) when their Law of Attraction is inverſely as the 
Squares of their Diſtances from the Center of the Sun, ji. 
261—281. X 
==— The Method to know the time any of them would take 
in falling, ii. 281—283z. | 
— Their Moving in Ellipſis no way diſtarbs the Propor- 
tion between their Periodical Times and the Squares of their 
.. Diſtances, with other Concluſions. See Earth. 
— Their moving nearly in the ſame Plane, an Effect of 
Wiſdom, ii. 286, 287. 
Plants, contribute nothing to the regular Continuance of the 
Species of Seeds, i. 249, 250. 
Pleiades, at what time of the Year they are ſeen, i. 119 to 122. 


G& 6 | Pling, 


IN D E X. 

Play, in Obſervation of his on little Animals, i. 273, 2 274. 
—— A Remark of his on the Imitating Faculty of 

I. 346. See Animals. 


Pliny the Younger, a remarkable Saying of his, ii. 
Polar Circles, their Situation, i. 126, 5 . 


— Star, the Reaſon of its rifin and finking in the Heavens 

as we approach to, or recede the North, i. ro. © 

Poles of the Earth, their Figure, i. 9. Se Barth Planets, 

— The Reaſon of this igure, 1. 91. i 

— Of the Heavens, don't ſeem to move, and why i. * 

his Part of the Earth, has but one Day and one Night 
in the Year, i. 187. 

Pollux, eee i. 121. 

Procyon, ibid 

Pier, no Degree of it in the Univerſe, without ſi 

a a powerful Being. See God, Knowhedge. r 

— To have been produced, or to be the Effect of any 

Qauſe, a Contradiction. See ibid. | 

| Projefiiles as Bombs, Balls c. partake of the Motion of 


the Earth, i. 96, 97. See Motion abſolute and relative and Body. 
Ptolemaick Syſtem. See Syſtem. 


1 Men. 


47 N, how we are ſupplied with it, i. 239. 
* Rational Beings, not confined to our Earth, ii. 165—1 68. 
Rays, their Denſity, confequently their Heat, 1 is as the Angle 
of Incidence. See Sun. 


28. the great Difference between it and Inſtinct, i. 363— 


PP. ot See Light 
 Refpangibility. des Ibid. 
Retrograde Motion of the Planets, See Planets. 
Ring of Saturn. See Saturn. 
Rivers, their Mouths generally on a Level with the Sea, i. 38. 
— Rite originally from the Sea, i. 239. 
8. 


ATELLITES, what. See Planets. 
— Why fo called, ii. 4. 
— Impreſſed with four different Forces, ii. 6. & ſeq. and 
ſee Planets. 
'—— The Time of their periodical Motion round, and their 
Diſtances from their Primaries, in a certain Proportion the 
_ ſame as their Primaries, ii. 6. and 30. See below and Planets. 
— Their paralell Motion to, and periodical Motion round 
their Primaries maintain'd by a conftant Variation ; this ex- 
plain'd in the Cafe of the Moon, ii. 12—15. 
—— - Revolve with their Primaries round a Centre peculiar to 


themſelves, and with them n receive a Variation of 
Impulſe, See Planets, * ae, 


IN D 1 
Satellites, Undiſturbed in their Motion by the Action of the Sun, 


ii. 2 

{ "— would follow if they had no centrifugal Fore, 3b. 

—— How we know what Time any of them would ake i in 

Falling to its Primary, Bid. and 58. 

— Why thoſe of a ſmall Planet revolve ſo near it, and the 
Conſequence that would follow if otherwiſe, ii. 78. | 

— What would follow if any of them was equal to its 
Primary, ii. 88. 

— Cannot be more nor fo much attracted to any other 
Center as to that of the Planet round which they move, ii. 
113, 11 | 

3 a further Uſe than to reflect borrowed Light on 
"has Primary, ii. 141. See Planets, Jupiter. 

—— The Appearances their Primaries make to them. See 
Planets and the ſeveral Planets. 

Saturn, his Rank among the Planets. See Solar $ y/ftem. 

What hinders our Diſcovery of his diurnal u i. 83. 

— His periodical Motion, 1. 87. 

— His Moons and Ring, ibid. See belarw. 

 —— His Ecliptic and Equator decline more than thoſe cn 

our Earth, 1. 142. 

— Conſequences hence. ibid. 

— His Moons by whom diſcovered, ii, 76. 

—— Suppoſed to have a fixth Moon, ii. 77. 

—— His ſtupendious Arch or Ring, ii. 66. 

—— Suppoſed to move on its own Axis, 167d. 

Coincides with Saturn's Equator, bid. 

—— The different Appearances of his Ring to his Inhabi- 
tants, ii. 66—69. 

— The ſup ſea Diſtance of his Ring from him, ibid. 

—— Deſigned firſt for a higher End than reflecting borrowed 
Light, ii. fl. 68. 

— What Planets appear, and the manner of their Appear- 
ance to the Inhabitants of Saturn. See Planets. | 

— His apparent Magnitude to his Satellites, how much 
it is, and ow much when compared with the Sun, and 
how this is aſcertained, ii. 148—151. 

—— Conjectures about his Ring rejected, and others more 
probable pointed at, ii. 163, 164. 

Probably revolves round his Axis in the ſame Time 

with Jupiter, and the Advantages thereof, ii. 145, 146. 

Not ſo denſe as our Earth, ii. 197. 

— His Circumference, ibid. 

— The Gravity of Bodies on his Surface, 76:4. 

What Degree of the Sun's Heat he enjoys, ii. 222, 223. 

His Atmoſphere may render him a mild and temperate 


Habitation notwithſtanding his Diſtance from the Sun, 16. 
Cc2 Scale, 


[ 
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Scale, of Beings. See Bangs. . ere 


Ste hated! they e 217. 
Sea does not riſe above the Level of Shoars, I. 38. 


Ms Surface ſpherical, i. 38—42. 


— Concluſions hence, 1. 43, 44. 


0 


—xP ak of the Motion of the Earth, i. 102-105, 


i. 237, 23 


e bears ſ great a Proportion to the dry Land, 


— Is ch uncertain. Bid. 


Seaſons, wiz. Winter, Summer, c. by what occaſioned, i. 
DSS enn Oy 
And how theſe happen, illuſtrated, i. 135—139. 


| Seeds, contribute nothing to the regular Continuation of the 


Species of Animals or Plants, i. 249. 
Senſes, no competent Judges of Motion, i, 79, : 
Shittle Cock, = it deſcribes the ſame Arch when ſtruck with 
the ſame Force and Degree of Elevation. eons 
Sirius, the Place and Time of his Appearance, i. 22. 

—— — The, Sun's apparent Magnitude 'at his Diftance. 
See Sun, Stars, _ Ty 


Sep Bubbles, a ſpherical, Figure to what owing, i. 41. See Air. 


By what Means it bears the Weight of the whole 

Atmoſphere, id. and ſee Air. 7 

Society, could not ſubſiſt on atheiſtical Principles. See Atheiſm, 
Atbeiſts, Bayle. 3 


Solar Sem. See Syſtem. 


Solftices, what and why ſo called, i. 125, 126. See Fcliptic. 

Soul, the Difference between the Human and Brute. See 
Man, Reaſon, Animals, Brutes. res 

—— — Of Man immortal. See Man. | 

Space, is boundleſs, i. 5 , 56. | 

Spider, the Fitneſs of his = i. 227. & ſeqq. 


Spirits, an Order of them between God and Man, ii. 342—346. 


A greater Variety among them than among the 
Beings of this material World, 1374. See Beings. 
 Spontaneity and Knowledge, two diſtinct Principles, i. 334. 
Stars are round, ſpherical and convex Bodies, i. 48—54. 
Why they are not eclipſed by the Shadow of the 
Earth, 1. 52, | 1 
hy they don't appear ſo as the Sun ar Moon, i, 54. 
— — Ho ſcen when at vaſt Diſtances, i. 55. 
wnn—n——— Perform their ſeeming Courſe in ſomewhat leſs than 
24 Hours, i. 72,73. 


—— {her riüng higher and higher in the Heavens, 


no Objęction againſt the Earth's Motion, i. 77. 


Arte at an inunenſe Diſtance beyond Saturn's Orbit, i. 87. 
'—— By them the Earth's annual Motion diſcovered, i. 120. 


— — Why ſeen in the Night Time only, 76:4. 
— The moſt remarkable of them in our Hemiſphere 
poiated at, i. 120—123. Stars, 


N D E x. 


Start, A Method to find them out and know them in the 
Heavens by their Names, i.-127, 128. 


Why not ſo obſeryable when near the konst, 

as when higher up or vertical, i. 19. 

Why thoſe, not far diſtant ſeemingly four one 

another, when in or near their greateſt Altitude, appear 

more ſeparated when riſing eaſterly or ſerti welterly, i. 129. 

Their immenſe and marvellous from us, 
ſhewn from ſeveral Arguments, ii. 168—1 78. 

—— 1. From this clear Proof, That the Diameter of the 
Earth's Magnus Orbis or annual Orbit, when compared to 
their Diſtance, is no more than a Point, i. 170—173. 

2. Not menſurable by the Laws Ops, il, 173, 174. 

=— 3. If the Sun was removed to the Sirius or 
Arcturus it would appear like a Ty, u. 176. 

Are vaſt huge Bodies, ii. 177, 1798. 

Are ſo many luminous s or Suns, Apen ae 
with Planets, though imperceptible to us. Jbid. 

Star Polar, the reaſon of its riſing and ſinking in the Heavens 
as we approach to, or recede from the North. See Polar. 

Stone, all the Species of them not unwrought or rude Matter, 

- 4. 228. See .. 

Succeſſion of Cauſes and Effects. See Cauſes. 

Summer. See Seaſons. 

Sun, appears every where of the ſame Bigneſs, i. 6. 

Not fat but ſpherical and convex, i. 48. 53. 
nn—— Always riſes and ſets to different Parts of the Earth 
once in twenty foug Hours, i. 51. See Earth. 

Larger than the Earth, i. 52, See below. 

different Calculations of his Diſtance from us, i. 
71. 72. See Annotation, 

i vaſt Velocity. 16. 

His riſing higher and higher above us, ought 

to be no Prejudice againſt the Earth's Motion, nor againſt 

his ſtanding ſtill, i. 77. 

His Centre is the Centre of all the Planets, i. 85. 

His Magnitude with Reſpect to the Earth, i. 110. 

Why he appears of the ſame Bigneſs and of ſuch 

a prodigious Magnitude, i. 112. 166, 

How we know, what Point of the Ra he is 
in at Noon; or between what Sign or Stars, and our Eye, 
he is in at that Time, i. 123, 124. 

. His Eclipſes by what occaſioned, i. 125. 

Why he riſes to us higher in the Summer than in 
the Winter Seaſon, 1. 133, 134+ 

—— If conſtantly in the ſame Plane with the Earth's Æquator, 
i. e. If the Ecliptic and Æquator coincided the Diſadvantages 
* would ariſe ä 140, * | * 
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INDEX 


dus, why its Action, thou ough p prevalent over the whole Syſtem, 
does — diſturb the 1 the Satellites, ii. 2832. 

Is two principal Purpoſes in 2 ii. 185, 

—— What Appearance it would make de Daiber c 

Sirius or Arcturus. See Stare. 

— Diſpenſes Light and Heat rather according to its 

Surface than its tity of Matter, ii. 216, 217. 


Iss Denfity and ti ph ns. ng of Bodies on its Surface. Jbid. 


—— Nearer our Earth in the Winter than in the Sum- 

mer, ii, 222 and 226—231. Cg. 

In what Proportion is its Heat diminiſhed or in- 
creaſed, by the oblique Incidence of its Rays, the Diſtance 
being the ſame, ii. 227. 


The Proportion of its Heat in Summer and in 
Winter, ii. 228. 

Its greateſt Altitude in Summer and in Winter, ib. 
How to know the Denſity of its at any Time 
of the Year, ibid. x EVE 
The Sphere of its Attraction reaches beyond the 
Planets. See Comets. 

—— Its Parallax, what. See Parallax. 


A Method for aſcertaining it with greater Exafneſs 
than hitherto done. See ibid. | 
That it cannot be ſo much as ſome would have i ie; See 3b. 


Superſtition, not ſo bad as Atheiſm. ii. 330. See Bayle, Atheiſm. 
Syſtem, Ptolemaic deſcribed, i. 112. 


Several Arguments that ſhew a contrary Motion 
and Order, i. 117. 


An Argument agauiſt it from the Phenomena of 
Light, 1. 216. 


Its Abſurdity from the beautiful Order and Motion 
of the Planets, i. 108. See Planets. 


1 deſcribed. i. 88—87. 


This Order and Motion confirmed. See Planets. 
Pythagorean the N as our Solar Man, which See 


IDE, why it flows up Rivers, i. 38. 
The Rate at which they rife and would riſe, if the 
Moon was f-rt/.cr or nearer than her preſent Orbit, i. 86. 88. 
— In hat Caſe they would ſwell for ſeveral Days in 
ſome Places, while others were deprived of them. See Moon. 


Tree or other Object appears larger and taller through a 
thick than fine Air, i. 129. 


Tropicks, what and why fo called, i. 126. 


* Tavilight, whence this Advantage, i. 124 


Twins, a remarkable Story of them — for, i. 296. 
Tycho Brahe's planetary Syſtem, i. 168. 


BH Univerſe, 


7 


IN D E X. 


U. 
NIVERSE, or Nature's whole Frame of Things, on 
what it reſts, i. 221. 


—_—— Whether it could have exiſted always and without a 
Cauſe, ibid. © 


* Motive of the Variety of Things in it, 


=—— A general Deſcription of its Variety and Uſefulneſs 
i. 224. 


— Its Variety, the accidental Cauſe of a grand Miſtake, I. 


—— A Gradation of Perfection through all its Parts, i. 
226, See Animals, „% Vegetablet, 


Unity of Defign infer'd from the Connedtion and Re- 
lation between the ſenſitive and vegetative Parts of it, i. 257. 


Variety, Art and Defign in its Parts fill undiſcovered, 
and beyond our Ken, i. 304. — 9M 


— The Wonders of its material Part defigned to h. 
ſtruct immortal Bein See World. 


=———— The material Ts he inferior and leaf won: 
derful. See Id. 


v. 
VI See Unzver/e. 
— og rn i. 231. a 
— Enquired into, and diſputed a long Time, and why, 


g — Seeds inſtanced in Mouldineſs, the 
different Sorts of Fungi, and in Moſſes of ſeveral Kinds, 


bid. 
. — ot in Water, i. 236. 


— A Account of Pliny's to this Purpoſe, i. 237. 

— "= 1 more numerous than marine ones, 5. 

— Their ity, Variety and Diverlity, i. 239—2 

Its leaſt Degree beyond our Ken, i. 23 2 52 

— Not mechanical, with the Opinions of ſome on this 
Head, and how to be accounted for, i. 241==247. 

— Riſe in a Scale or in a Gradation of Perfection, with 
their mutual Relations and Connections, i. 253. & /eqq- 

— Their Superfcetation diſpoſed of to wiſe Purpoſes, i. 240. 

Not to he accounted for, without the immediate Action 
of the Deity, i. 24 

Their Variety e for the Variety of Animals, i. 257. 

—— The Deſign of their Effluvia, i. 258. 

—— Fitted for different Climes ii. 194. 

Veins. See Blood. 

Velocity of the Earth. See Earth. 

Venus, her Rank among the Planets. See Solar Syſtem. * 

— Her diurnal Motion, i. 83. 

—— Her periodical Motion, i. 86. 

— Probably has Moons, 1 ii. 72. 
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| Ps Res Min int 72, 73. 
1 Leis than our Earth; i 5 
B See the ſeveral Plans. | 
he Sephadex haring ne. the... 
meth of her avg one. bid, 
— Her nary © & of Mattr 0 Dean uncertain, aid why, 
8 ji. 2 207 . 2 
— Near the ame ason Globe, and why, Bid. 
—— Her 1p | by her Atmoſphere, i. 
. 220-223. 


vis, the Foundation of eſto be ſeparated from a Love 


to ourſelves, J. 
. See _ 
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C in a ſpherical Fi 

Ane Inequality of its Bottom does not affect its Surface, 43. 

— There would be no Mountains of this . 

Globe, although covered with it or compoſed of al wie 
5er 


—— What hinders it from being formed into a Houſe 
mid, c. i. 60. 


— To what it owes its Flyidity. Thid. © 
 —— Partakes of the Spheroicity of our Earth. Ibid. 


—— By what Force in on they are cies round the 
Earth, i. 102, 10g. 


. —- Conjealed into Stone, i. 228. 

—— Why the terraqueous Globe conſiſts moſtly of i it, i. 238. 

— Preſſes according to its Altitude, ji. 1 89. 

Weight, the fame thing with Gravity, At or Gravita- 
tion, which ſee, i. 22—28. 


Whale, a material Difference between. it and biker Sea 
Animals, i i. 205. 


Worlds, a Pluralicy of them or Syſtem of Planets does Honour 
to the ſupreme Being, ii. 171—184. 
—— The old Prejudices againfta Plurality of them. id. 


—— The Wonders of it deſigned to inſtruQ immortal Beings. 
ii. 337—343. 


— Ihe material Part of it the inferior and leaſt wonder- 
tal 343—347. 
| Worlmanſoi, diſcoverable in mere material Arm 
Foffels, &c. i. al, 
5 


Year how performed. See the Earth's Annual Motion. 


| Z. 
2 i. 124. 


—— How one may find its ſeveral Signs and Stars that 
-- compoſe theſe Signs, i. 127, 128. See Stars. 
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